INTRODUCTION 


How to Use This Manual — — — ———__ 


The 92 CIVIC Shop Manual (Maintenance, Rapa and Construction) 
is devided into two volumes (voluma 7 and volume 2) 

Make sure to refer Both volumes when carrying Gul repair or 
maintenance of 92 CIVIC of when you want to know its 
construction 

This manual lvolume 1) le diveded bnito 8 sections. The first page of 
dech section le marked with a black tab that lines up with its cer- 
reepoanding thumb index tab on this page. You can quickly find the 
first page of each secthon without looking trough a full table of 
contents. Thea symbole printed at Uke top corer of each page can 
aleo be used as & quick reference eyated. 


Each section includes: 
1. 4 lable af Contents, of an exploded view inden showing: 
© Parts disassembly sequence. 
® Bolt targues and thraad sizes. 
® Page references to descriptions in text. 
2. Disessembhy assembly procedures anno tools 
3. Inspection. 
4. Testing troubleshooting. 
B. Repair. 
6, Adjustments, 





Special Information ————_——_—— a 


indicates a strong possibility of severe personal injury = | 
or logs of life Wf instirectians are not followed. 


CAUTION: Indicates a possibility of personal injury or equipment 
damage if instructions ate not followed. 


NOTE: Gives haloful imformaticen, 


CAUTION: Detaled descriptions of standard workshop pro- 
cedures, safety principles and service operations are not included. 
Finase mote that this manual contains warnings and cauthons 
against some specific service methods which could cause PER- 
SONAL INJURY, damage a vahicho of make it unsafe, Plaase 
understand thet thesa warnings cannot cover all conceivable ways 
in which service, whether or not recommended by HONDA might 
be done, or of the possible harardows consaquencas of avery con- 
oeivable way, nor could HONDA investigate al such ways. Anyone 
ising service procedures of tools, whether or not mcommended by 
HONDA, most satisly himsel Hrorgeg hy that neither pereonel safe- 
ty mor vehicle safety veill bo jeoperdinead, 


| All information contained in this manual is based on the latest pro- 
duct information available at the time of printing. We reserve the 
mght to make changes at any tine without notice. No part of this 
publication may be reproduced, stored in retriaval system, or 
transmitted, in any form by any means, electrenic, mechanical, 
Photocopying, recording. or otherwise, without the prior writen 
peomiéission of the pulvisher, This imchides taxt, figures and tables. 
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MS Sections below are im VOLUME 2, 
As sections with * include SAS. components, 
epecial precautions are requeed, when eervicing. 
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Chassis and Engine Numbers 
European Model (2-Door Hatchback) 


Vehicle Identification Number Engine Number 




































JHMEG33200S000001 B16A2-1000001 
TW i 
Manufacturer, Code and Engine Type 
Vehicle Type B16A2: 1600 DOHC 16-valves Multi-point 
JHM: HONDA MOTOR CO., Fuel-injection VTEC Engine 
LTD., JAPAN with CATA 
HONDA Passenger car D13B2: 1300 SOHC 16-valves 1-carbureted 
Line/Engine and Body Type Engine with CATA 
EG3: CIVIC 1300/2-Door D15B2: 1500 SOHC 16-valves Dual-point 
Hatchback Fuel-injection Engine 
EG4: CIVIC 1500/2-Door with CATA 
Hatchback D15Z1: 1500 SOHC 16-valves Multi-point 
EGS: CIVIC 1600/2-Door Fuel-injection VTEC-E Engine 
Hatchback with CATA 
EG6: CIVIC 1600 VTi/2-Door D16Z6: 1600 SOHC 16-valves Multi-point 
Hatchback Fuel-injection VTEC Engine 
Body and Transmission Type —————— with CATA 
3:2-Door Hatchback/5-speed D16Z7: 1600 SOHC 16-valves Muiti-point 
Manual Fuel-injection VTEC Engine 
4:2-Door Hatchback/4-speed with CATA for KG (Austria) 
Automatic Serial Number 
Vehicle Grade B16A2: 1000001~ 
2: DX (EG3: KG/KF/KS/KE) D13B2: 2000001~ 
4: DXi (EG4: KG} D15B2: 5800001~ 
5: LSi (EG4: KG/KF/KS/KE) D15Z1: 1700001~ 
6: VEi (EG4: KG/KE) D16Z6: 1700001~ 
8: ESi (EGS: KG/KF/KS/KE) D17Z7: 1000001~ 
9: VTi (EG6: KG/KF/KE) 
Fixed Code — 








Auxiliary Number atten 
Factory Code Manual Transmission Number 
siada ie eee eee eal $20-1000001 

0: 1992 




















Transmission Type 
$20: For except B16A2 
Y21: For 816A2 

Serial Number 





Serial Number 








Automatic Transmission Number 





M24A-1000001 





Transmission Type 
Serial Number 
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European Model (4-Door Sedan) 


Vehicle Identification Number (except KB) 



















JHMEG85400S000001 





Manufacturer, Code and 
Vehicle Type 
JHM: HONDA MOTOR CO., 
LTD., JAPAN 
HONDA Passenger car 
Line/Engine and Body Type 
EG8: CIVIC 1500/4-Door 
Sedan 
EH1: CIVIC 1600/4-Door 
Sedan 4WD 
EH9: CIVIC 1600/4-Door 
Sedan ; 
Body and Transmission Type 
5:4-Door Sedan/5-speed 
Manual 
6:4-Door Sedan/4-speed 
Automatic 
Vehicle Grade 

4: DXi (EG8: KG/KS) 

5: LSi (EG8: KG/KS/KE) 

8: ESi (EH9: KG/KF/KS/KE) 

8: RTSi (EH1: KG) 

9: VTi (EH9: KG/KF/KE) 
Fixed Code 
Auxiliary Number 
Factory Code 

S: Suzuka Factory in Japan 
Model Year 

0: 1992 
Serial Number 



















































Vehicle identification Number (KB) 





1THGEH554 * NL700001 


Manufacturer, Code and 
Vehicle Type 
1HG: HONDA OF AMERICA 
MFG., INC. U.S.A. 
HONDA Passenger car 
Line/Engine and Body Type 
EH5: CIVIC 1600/4-Door 
Sedan 
Body and Transmission Type 
5:4-Door Sedan/5-speed 
Manual 
6:4-Door Sedan/4-speed 
Automatic 
Vehicle Grade 
4: DX (EH5: KB) 
6: LX (EH5: KB) 
Check Digit 
Model Year 
N: 1992 
Factory Code 
L: Ohio Factory in U.S.A. (East Liberty) 
Serial Number ; 



































Engine Number (except KB) 




















B16A2-1000001 








Engine Type 
B16A2: 1600 DOHC 16-vaives Multi-point 

Fuel-injection VTEC Engine 

with CATA 

1500 SOHC 16-valves Dual-point 

Fuel-injection Engine with CATA 

1600 SOHC 16-valves Multi-point 

Fuel-injection VTEC Engine 

with CATA 

1600 SOHC 16-valves Multi-point 

Fuel-injection VTEC Engine 

with CATA for KG (Austria) 

and 4WD 

Serial Number 

B16A2: 1000001~ 

D15B2: 5800001~ 

D16Z6: 1700001~ 

D1627 for KG (Autria): 1000001~ 

D16Z7 for 4WD: 1100001~ 


D15B2: 


D16Z6: 


D1627: 





Engine Number (KB) 







D16B7-5000001 


Engine Type 
D16B7: 1600 SOHC 16-valves Multi-point 


Fuel-injection Engine without CATA 
Serial Number 








Manual Transmission Number 
$20-1000001 


Transmission Type 
$20: For except B16A2 
Y21: For B16A2 
$22: For 4WD 

Serial Number 





Automatic Transmission Number 
M24A-1000001 


Transmission Type 


M24A: For 2WD 
M25A: For 4WD 
Serial Number 





Chassis and Engine Numbers 


Except European Model (2-Door Hatchback) 


Vehicle Identification Number 





Manufacturer, Code and 
Vehicle Type 
JHM: HONDA MOTOR CO., 
LTD., JAPAN 
HONDA Passenger car 
Line/Engine and Body Type 
EG3: CIVIC 1300/2-Door 
Hatchback 
EG4: CIVIC 1500/2-Door 
Hatchback 
EG5: CIVIC 1600/2-Door 
Hatchback 
Body and Transmission Type 
3:2-Door Hatchback/5-speed 
Manual 
4:2-Door Hatchback/4-speed 
Automatic 
Vehicle Grade 
1: EL (EG3: KT), CX (EG3: KQ) 
2: EX (EG4: KP/KT/KY) 
3: GL (EG4: KQ} 
7: Si (EG4: KO/KP/KT) 
Fixed Code 
Auxiliary Number — 
Factory Code 
S: Suzuka Factory in Japan 
Model Year 
0: 1992 














JHMEG33100S000001 
os 






























Serial Number 






Engine Number 









B13B2-2000001 





Engine Type 
D13B2: 1300 SOHC 16-valves 1-carbureted 
Engine with CATA for KQ 
D13B3: 1300 SOHC 16-valves 1-carbureted 
Engine without CATA for KT 
D15B3: 1500 SOHC 16-valves 1-carbureted 
Engine without CATA for KP/KT/KY 
D15B4: 1500 SOHC 16-valves 2-carbureted 
Engine with CATA for KO 
D16A8: 1600 SOHC 16-valves Multi-point 
Fuel-injection Engine 
with CATA for KQ 
D16A9: 1600 DOHC 16-valves Multi-point 
Fuel-injection Engine 
without CATA for KP/KT 
Serial Number 

























Manual Transmission Number 










$20-1000001 







Transmission Type 
Serial Number 











Automatic Transmission Number 





M24A-1000001 


Transmission Type 


M24A: D16A8 (KQ) 
M48A: Except D16A8 (KQ) 
Serial Number 


Except European Model (4-Door Sedan) 


Vehicle Identification Number 























JHMEH85100S000001 
Manufacturer, Code and | 
Vehicle Type 
JHM: HONDA MOTOR CO., 
LTD., JAPAN 


HONDA Passenger car 
Line/Engine and Body Type 

EH8: CIVIC 1200/4-Door 
Sedan 

EG7: CIVIC 1300/4-Door 
Sedan 

EG8: CIVIC 1500/4-Door 
Sedan 

EH9: CIVIC 1600/4-Door 


Sedan 
Body and Transmission Type 


5:4-Door Sedan/5-speed 
Manual 
6:4-Door Sedan/4-speed 
Automatic 
Vehicle Grade ——_ 
1:1.2 EL (EH8: KT), EL (EG7: KP) 
1.5 EL (EG8: KP/KT/KU) 
2:1.2 EX (EH8: KU), EX (EG8: KP/ 
KT/KY) 




















































3: GL (EG8: KQ) 

7: Si (EH9: KO/KP/KT/KY) 
Fixed Code 
Auxiliary Number 
Factory Code 

S: Suzuka Factory in JAPAN 
Model Year 

0: 1992 






Serial Number 












Engine Number 


B12B1-2000001 


Engine Type 4 





D12B1: 1200 SOHC 16-valves 1-carbureted 
Engine without CATA 

D13B3: 1300 SOHC 16-valves 1-carbureted 
Engine without CATA 

D15B4: 1500 SOHC 16-valves 2-carbureted 
Engine without CATA 

D16A8: 1600 DOHC 16-valves Multi-point 
Fuel-injection Engine 
with CATA for KQ 

D16A9: 1600 DOHC 16-valves Multi-point 
Fuel-injection Engine 
without CATA for KP/KT 








Serial Number 


Manual Transmission Number 





$20-1000001 


Transmission Type 
Serial Number 








Automatic Transmission Number 


M24A-1000001 





Transmission Type 


M24A: D16A8 (KQ) 
M48A: Except D16A8 (KQ) 
Serial Number 
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Identification Number Locations 


Chassis and Engine Chassis and Engine 
Numbers (LHD) Numbers (RHD) 


Transmission Number 
, (Automatic 





Label Locations 


Warning/Caution Labels 





A: DRIVER INFORMATION 








ALWAYS WEAR YOUR SEAT BELT 

@ THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AS A 
SUPPLEMENTAL RESTRAINT SYSTEM (S.R.S.). 

@ iT 1S DESIGNED TO SUPPLEMENT THE SEAT BELT. 

@ IF YOUR SRS INDICATOR LIGHTS WHILE DRIVING, SEE 
YOUR AUTHORIZED HONDA DEALER. 

ATTACHEZ TOUJOURS VOTRE CEINTURE 

@ CE VEHICULE EST EQUIPE D’UN COUSSIN D‘AIR POUR 
LE CONDUCTEUR QUI CONSTITUE UN SYSTEME DE 
RETENUE COMPLEMENTAIRE (S.R.S.). 

@ CE COUSSIN D’AIR COMPLETE LA FONCTION DE LA 
CEINTURE DE SECURITE. 

® S! LE TEMOIN SRS S’ALLUME PENDANT LA CON- 
DUITE, ADRESSEZ-VOUS A VOTRE CONCESSION- 
NAIRE HONDA OFFICIEL. 

SICHERHEITSGURTE 

BEI JEDER FAHRT ANLEGEN 

@ DIESES FAHRZEUG BESITZT EINEN FAHRER-AIRBAG 
ALS ZUSATZLICHES RUCKHALTESYSTEM (S.R.S.). 

@ ES IST EINE ERGANZUNG ZUM SICHERHEITGURT. 

@ WENN DUE SRS-KONTROLLEUCHTE WAHREND DER 
FAHRT AUFLEUCHTET, UMGEHEND FINEN HONDA 
HANDLER AUFSUCHEN. 

DRAAG ALTIUD UW VEILIGHEIDSGORDEL 

@ DIT VOERTUIG IS UITGERUST MET EEN LUCHT- 
KUSSEN AAN DE BESTUURDERSKANT ALTS EXTRA 
BESCHERMING (S.R.S.). 

@ DIT IS ONTWORPEN ALS EXTRA BESCHERMING BIJ 
DE VEILIGHEIDSGORDEL. 

@ ALS HEL SRS-WAARSCHUWINGSLAMPJE GAAT 
BRANDEN ONDER HET RIJDEN. NEEM DAN KONTAKT 
OP MET EEN HONDA DEALER. . 








B: MAINTENANCE LID CAUTION 





CAUTION 

BEFORE MAINTENANCE, SWITCH OFF THE IGNITION. 
ATTENTION 

AVANT TOUT ENTRETIEN, COUPER LE CONTACT. 
ACHTUNG 

VOR WARTUNG ZUNDUNG AUSSCHALTEN. 

LET OP 

ZET HET KONTAKTSLOT AF ALVORENS MET HET 
| ONDERHOUD TE BEGINNEN. 











(cont'd) 
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Label Locations 
Warning/Caution Labels (cont'd) 





C: MONITOR CAUTION 
























CAUTION [srs | 
REFER TO THE SHOP MANUAL 
ATTENTION 


SE REPORTER AU MANUEL D‘ATELIER 
WAARSCHUWING 
LEES HET WERKPLAATS HANDBOEK 
ACHTUNG 
@ WERKSTATT HANDBUCH LESEN 
@ DER GASGENERATOR IN DIESEM GEHAUSE 
DARF NUR FUR INSASSEN-RUCKHALTESYSTEME 
MIT LUFTSACK IN KRAFTFAHRZEUGE 
MONTIERT WERDEN. 
DIE MONTAGE UND DEMONTAGE 
DES GASGENERATORS 
DARF NUR VON DAFUR 
GESCHULTEM PERRSONAL 
VORGENCHMEN VERDEN. 








D: COVER CAUTION 








CAUTION 

ACHTUNG 

@ REFER TO THE SHOP MANUAL 

@ SE REPORTER AU MANUEL D’ATELIER. 
@ WERKSTATT HANDBUCH LESEN. 

@ LEES HET WERKPLAATSHANDBOEK. 




















E: LABEL | AIRBAG 





FE 
—— 





F: UNDER-HOOD WARNING 





[ WARNING | 
THIS VEHICLE iS EQUIPPED WITH A DRIVER AIRBAG AS A 
SUPPLEMENTAL RESTRAINT SYSTEM (SRS). 
ALL S.R.S. ELECTRICAL WIRING AND CONNECTORS ARE 
COLORED YELLOW. DO NOT USE ELECTRICAL TEST 
EQUIPMENT ON THESE CIRCUITS. TAMPERING WITH OR 
DISCONNECTING THE S.R.S. WIRING COULD RESULT IN 
ACCIDENTAL FIRING OF THE INFLATOR OR MAKE THE 
SYSTEM INOPERATIVE, WHICH MAY RESULT IN SERIOUS 
INJURY. 
ATTENTION 
CE VEHICULE EST EQUIPE D’UN COUSSIN D‘AIR DU COTE 
CONDUCTEUR QUI CONSTITUE UN SYSTEME DE 
RETENUE COMPLEMENTAIRE (S.R.S} 
TOUS LES FILS ET CONNECTEURS ELECTRIQUES DU 
SYSTEME DE RETENUE COMPLEMENTAIRE (S.R.S.) SONT 
DE COULEUR JAUNE. N’‘UTILISEZ PAS UN EQUIPEMENT 
D’ESSAIS ELECTRIQUES SUR CES CIRCUITS. NE 
TOUCHEZ PAS ET NE DEBRANCHEZ PAS LES FILS DU 
SYSTEME S.R.S. CAR CECI POURRAIT DE TRADUIRE PAR 
LE DECLENCHEMENT ACCIDENTEL DU GONFLEUR OU 
RENDRE LE SYSTEME INOPERANT ET VOUS EXPOSER 
AINS! A DE GRAVES BLESSURES. 
WARNUNG 
DIESES FAHRZEUG IST MIT EINEM FAHRER-AIRBAG 
(SRS) ALS ZUSATZLICHEM RUCKHALTESYSTEM 
AUSGERUSTET. 
ALLE ELEKTRISCHEN KABEL, SOWIE DIE ZUGEHORIGEN 
STECKVERBINDER DES S.R.S. -SYSTEMS SIND _ IN 
GELBER FARBE AUSGEFUHRT. 
KEINE ELEKTRISCHEN PRUGERATE AN DIE S.R.S. 
-VERKABELUNG ANSCHLIEBEN. VERANDERN ODER 
UNTERBRECHEN DER S.R.S -VERKABELUNG KANN 
UNKONTROLLIERTES ZUNDEN DES GASGENERATORS 
AUSLOSEN. ODER DAS SYSTEM AUBER FUNKTION 
SETZEN. WAS ZU ERNSTHAFTEN VERLETZUNGEN 
FUHREN KANN. 
WAARSCHUWING 
DIT VOERTUIG IS UITGERUST MET EEN LUCHTKUSSEN 
AAN DE BESTUURDERSKANT ALS EXTRA BESCHERMING 
(S.R.S.). 
ALLE ELEKTRISCHE LEIDINGEN EN AANSLUITIGEN VAN 
DE S.R.S. ZIJN GEEL GEKLEURD. GEBRUIK GEEN 
ELEKTRISCHE TESTAPPARATUUR VOOR DEZE CIRCUITS. 
KNOEIEN MET OF LOSKOPPELEN VAN DE S.RS. 
LEIDINGEN KAN LEIDEN TOT BRAND IN DE 
VULINRICHTING OF TOT UITSCHAKELEN VAN HET 
SYSTEEM DIT KAN TOT ERNSTIGE ONGELUKKEN LEIDEN. | 











G: SLIP RING CAUTION 








CAUTION 
@ NO SERVICEABLE PARTS INSIDE. 

@ DO NOT DISASSEMBLE OR TAMPER. 
@ DO NOT DROP. 

@ STORE IN A CLEAN, DRY AREA. 











SERVICE INFORMATION 
ABS CAUTION 
4WD CAUTION 


BATTERY CAUTION 
AIR CLEANER, OIL and 
FILTER SERVICE 










ee ee 
— =e 


RADIATOR CAP 


CAUTION COOLING FAN CAUTION 


[lec | 











TIRE INFORMATION 
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Lift and Support Points 
Hoist 





When heavy rear components such as suspension, fuel tank, spare tire and hatch are to be removed, place 
additional weight in the luggage area before hoisting. When substantial weight is removed from the rear of the car, the 
canter of gravity may change and can cause the car to tip forward on the hoist. 


NOTE: Since each tire/wheel assembly weighs approximately 14 kg (30 Ibs), placing the front wheels in the trunk will 
assist with the weight transfer. 


Place the lift blocks as shown. 
Raise the hoist a few inches and rock the car to be sure it is firmly supported. 


Raise the hoist to full height and inspect lift points for solid support. 





FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT 
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Floor Jack 


1. Set the parking brake and block the wheels that are 
not being lifted. : @ Always use safety stands when working on or 
under any vehicle that is supported by only a 
2. When lifting the rear of the car, put the gearshift jack. 
lever in reverse (Automatic in PARK). @ Never attempt to use a bumper jack for lifting or 


supporting the car. 
3. Raise the car high enough to insert the safety 
stands. 


4. Adjust and place the safety stands as shown on 
page 1-10 so the car will be approximately level, 
then lower the car onto them. 


Front 








Center the jack 
bracket in the middle 
of the jack lift platform. JACK LIFT PLATFORM 


Rear 





Center the jack 
bracket in the middle 
JACK LIFT PLATFORM of the jack lift platform. 
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Lift and Support Points 
Safety Stands 





FRONT SUPPORT POINT SAFETY STANDS 


REAR SUPPORT POINT 


Service Precautions 


Towing 
For 4WD see also ‘‘4WD Disengagement’’. Front: 
If the car needs to be towed, call a professional towing CAUTION: On the car equipped with the front spoiler, 
service. Never tow the car behind another car with just remove the spoiler when towing. 


a rope or chain. {t is very dangerous. 


Emergency Towing 
There are three popular methods of towing a car: 


Flat-bed Equipment— The operator loads the car on the 
back of a truck. This is the best way of towing the car. 


Wheel Lift Equipment—The tow truck uses two 
pivoting arms which go under the tires (front or rear) 
and lifts them off the ground. The other two wheels re- 
main on the ground. 


Sling-type Equipment—The tow truck uses metal 
cables with hooks on the ends. These hooks go around 
parts of the frame or suspension and the cables lift that 
end of the car off the ground. The car’s suspension and 
body can be seriously damaged if this method of towing 
is attempted. 





If the car cannot be transported by flat-bed, it should be 
towed with the front wheels off the ground. If due to 
damage, the car must be towed with the front wheels 
on the ground, do the following: 


TOW HOOKS 


@ Release the parking brake. 

@ Shift the transmission to Neutral (5-speed). If the car 
has an automatic transmission: Start the engine. Rear: 
Shift to Da, then to Neutral. Shut the engine off. 
NOTICE: Improper towing preparation will damage 
the transmission. Follow the above procedure exact- 
ly. If you can not shift the transmission or start the 
engine (automatic transmission), the car must be 
transported on a flat-bed. 

@ It is best to tow the car no farther than 80 km (50 
miles), and keep the speed below 55 km/h (35 mph). 






z5]( 







fl 
NOTICE: Trying to lift or tow the car by the bumpers 


will cause serious damge. The bumpers are not de- 
signed to support the car’s weight. 


TOW HOOK 
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Service Precautions 
4WD Disengagement 





The 4WD System shifts instantaneously and 
automatically from front wheel drive to four wheel drive 
when greater traction is needed. 


The 4WD system must be manually 
disengaged before performing service that requires only 
the front wheels or only the rear wheels to be turning. 
Disengaging the system will prevent sudden movement 
of the car, which may result in personal injury. 
TOWING: 

CAUTION: Before towing the car with either the front 
or rear wheels raised off the ground, place the transmis- 
sion in neutral and manually disengage the 4WD system 
to prevent the raised wheels from turning. 


ae | aS 


oO 


If possible, always tow the car with the front wheels off 

the ground, and 4WD disengaged. Do not use the 

bumpers to lift the car or to support the car’s weight 

while towing. Check local regulations for towing with a 

chain or frame-mounted tow bar. A chain may be at- 

tached to the hooks shown in the illustration. Do not at- 

tach a tow bar to either bumper. 

If the car is to be towed with front wheels on the 

ground, observe the following precautions; 

Manual Transmission 

Shift the transmission to Neutral and turn the ignition 

key to the ‘‘I’’ position. 

Automatic Transmission 

First, check the automatic transmission fluid level (see 

Section 14). Start the engine and shift to D4, then to N. 

Return the ignition key to the “‘I’’ position. 

CAUTION: 

® Do not tow with front wheels on the grond when the 
automatic transmission fluid level is low or the 
transmission cannot be shifted with the engine 
running. 

@ Do not exceed 55 km/h (35 mph) or tow for 
distances of more than 80 km (50 miles.} 





TOW HOOKS 
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4WD Disengagement 

(For cars not equipped ABS) 

Manual Transmission: 

1. Located the orange disengagement lever at the rear 
of the engine compartment. 


DISENGAGEMENT LEVER 





2. Loosen the lock at the slotted end of the lever. 


NOTE: For better accessibility, use a socket and a 
long extension bar. 


CAUTION: Do not loosen the lock bolt more than 
5—7 turns. 
Replacement is extremely difficult. 


Unlocked Position Locked Position 


(4WD off) MIDDLE BOLT (4WD on) 
nipeiemmaphiibintiitpmmnama 
LOCK BOLT 


3. Move the. lever by turning the middie bolt 
counterclockwise. 
4. Tighten the lock bolt. 


NOTE: After service or towing is completed return 
the lever to the normal (4WD on) position and 
tighten the lock bolt. 





Automatic transmission: 
1. Locate the disengagement plate at the rear of the 
transmission case behind the right front wheel. 





DISENGAGEMENT 
PLATE 
2. Loosen the lock bolt in the notch on the plate. 


NOTE: For better accessibility, use a socket and a 
long extension bar. 


CAUTION: Do not loosen the middle bolt more 
than 5—7 turns. Replacement is extremely 


difficult. 
Unlocked Locked 
Position Position 
(4WD off) (4WD on) 


MIDDLE BOLT 





LOCK BOLT 


3. Turn the middle bolt counterclockwise until the 
plate rotates about 150° and is stopped by the 
lock boit. 

4. Tighten the lock bolt. 


NOTE: After service or towing is completed, 
return the plate to the normal (4WD on) position 
and tighten the lock bolt. 


4WD Disengagement (For cars equipped with ABS) 
1. Locate the orange disengagement bolt at the front 
of the rear differential behind the left rear wheel. 





DISENGAGEMENT 
BOLT 


2. Loosen the middle bolt fixing the lock plate. 


NOTE: For better accessibility, use a socket and a 
long extension bar. 


CAUTION: Do not loosen the iddle bolt more than 
5—7 turns. Replacement is extremely difficult. 


Locked Position 
(4WD on) 


Unlocked Position 
(4WD off) 
MIDDLE BOLT 





LOCK PLATE 


DISENGAGEMENT 
BOLT 


3. Turn the disengagement bolt counterclockwise un- 
til the disengagement bolt rotates about 180° and 
is stopped by the lock plate. 

4. Tighten the middle bolt. 


NOTE: After service or towing is completed, 
return the plate to the normal (4WD on) position 
and tighten the middle bolt. 
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Special Tools 


Individual tool lists are located at the front of each section. 


Specifications 


Standards and Service Limits ........... 


Design Specifications 


Body Specifications .. 





Standards and Service Limits 


Cylinder Head/Valve Train — Section 6 
D12B, D13B, D15B, D16A7 Engine 





































































MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Com- 250 min~' (rpm) and Nominal 1,300 (13.0,184) 
pression wide open throttle Minimum 950 (9.5,135) 
kPa (kg/crn2, psi) Maximum cella 200 (2,28) 
Cylinder | Warpage — 0.05 (0.002) 
head Height 94.95—95.05 (3.738—3.742) -— 
Camshaft | End play 0.05—0.15 (0.002—0.006) 0.5 (0.02) 
Oil clearance 0.050—0.089 (0.002—0.004) 0.15 (0.006) 
Runout 0.015 (0.0006) max. 0.03 (0.001) 
Cam lobe Height D12B1, D13B2, D13B3_ IN 35.472 (1.3965) ——— 
EX 35.693 (1.4052) ==> 
D15B3, D15B4 IN 36.603 (1.4411) —= 
EX 36.747 (1.4467) —> 
D15B2 IN 36.603 (1.4411) 
EX 36.750 (1.4468) —— 
D16A7 IN 36.782 (1.4481) 
EX 36.947 (1.4546) 
Valve clearance IN 0.18—0.22 (0.007 —0.009) = 
EX 0.23—0.27 (0.009—0.011) aoa 
Valve stem O.D. IN 5.48—5.49 (0.2157 —0.2161) 5.45 (0.2183) 
EX 5.45—5.46 (0.2146—0.2150) 5.42 (0.2134) 
Stem-to-guide clearance IN 0.02—0.05 (0.0008—0.0020) 0.08 (0.003) 
EX 0.05—0.08 (0.002—0.003) 0.11 (0.004) 
Valve Width nN] 0.85—1.15 (0.033—0.045) 1.6 (0.063) 
seat EX 1.25—1.55 (0.049—0.061) 2.0 (0.079) 
Stem installed height IN 46.985—47.455 (1.8498— 1.8683) | 47.705 (1.8781) 


























EX 48.965—49.435 (1.9278— 1.9463) | 49.685 (1.9561) 
Valve Free length D12B1, D13B2, D13B3_ IN 47.97 (1.889) —= 
spring EX 49.19 (1.937) aaa 
D15B2, D15B3, D16A7_ IN 48.58 (1.913) —— 
EX 49.19 (1.937) — 
D15B4 IN 48.58 (1.913) — 
EX 48.49 (1.909) —— 
I.D. IN 5.51—5.53 (0.217—0.218) 5.60 (0.220) 
EX 5.51—5.53 (0.217—0.218) 5.60 (0.220) 
Installed height IN 15.95—16.45 (0.628—0.648) — 
EX 15,95—16.45 (0.628—0.648) — 
Rocker Arm-to-shaft clearance IN 0.017—0.050 (0.0007 —0.0020) 0.08 (0.003) 
arm EX 0.018—0.054 (0.0007—0.0021) 0.08 (0.003) 


Cylinder Head/Valve Train — Section 6 


D15Z, D162 Engine 











Unit of length: mm (in) 


























































































MEASUREMENT STANDARD (NEW) | SERVICE LIMIT 
Com- 250 min-' (rpm) and Nominal 1,300 (13.0,184) 
pression wide open throttle Minimum 1,150 (11.5,166) 
kPa (kg/cm2, psi) Maximum variation |} 200 (2,28) 
Cylinder Warpage —- 0.05 (0.002) 
head Height 92.95—93.05 (3.659—3.663) —— 
Camshaft | End play 0.05—0.15 (0.002—0.006) 0.5 (0.02) 
Oil clearance 0.050—0.089 (0.002—0.004) 0.15 (0.006) 
Runout 0.015 (0.0006) max. 0.03 (0.001) 
Cam lobe D1521 IN Primary 38.427 (1.5129) = 
Height Secondary | 32.292 (1.2713) — 
59) S=S= 
D16Z6, D16Z7 Primary 35.900 (1.4134) oe 
Mid 38.107 (1.5003) — 
Secondary | 36.195 (1.4250) — 
38.008 (1.4964) — —= 
Valve Valve clearance .18—0. : —0.009) == 
EX | 0.23—0.27 (0.009—0.011) == 
Valve stem O.D. IN | 5.48—5.49 (0.2157—0.2161) 5.45 (0.2183) 
EX | 5.45—5.46 (0.2146—0.2150) 5.42 (0.2134) 
Stem-to-guide clearance IN | 0.02—0.05 (0.0008—0.0020) 0.08 (0.003) 
=X] 0.08 0.08 (0.002—0.003) 0.12 (0.005) 
Valve Width IN | 0.85—1.15 (0.033—0.045) | 1.6 (0.063) 
seat EX | 1.25—1.55 (0.049—0.061) 2.0 (0.079) 
Stem installed height IN | 53.165—53.635 (2.0931—2.1116) | 53.885 (2.1215) 
EX; 53.165—53.635 (2.0931—2.1116)| 53.885 (2.1215) 
Valve Free length D1521 IN } 54.78 (2.157) — 
spring EX | 58.23 (2.293) *1 = 
58.26 (2.294) *2 —— 
D16Z6, D16Z7_ = IN | 57.97 (2.282) ——= 
EX | 58.41 (2.300) = 
Valve 1.D. IN | 5.51—5.53 (0.217—0.218) 5.60 (0.220) 
guide EX | 5.51—5.53 (0.217—0.218) 5.60 (0.220) 
Installed height IN | 17.85—18.35 (0.703—0.722) —- 
EX | 18.65—19.15 (0.734—0.754) — 
Rocker Arm-to-shaft clearance IN | 0.017—0.050 (0.0007 —0.0020) 0.08 (0.003) 
arm EX | 0.018—0.054 (0.0007—0.0021) 0.08 (0.003) 


*1: NIPPON HATSUJO made, 


*2: CHUO HATSUJO made. 


Standards and Service Limits 


Cylinder Head/Valve Train — Section 6 
D16A8, D16A9, Engine 


MEASUREMENT 
















STANDARD (NEW) |_ SERVICE LIMIT 
















Nominal 
Minimum 


Com- 
pression 


250 min-' (rpm) and 
wide open throttle 
kPa (kg/cm2, psi) 












Warpage 
Height 


End play 
Oil clearance 
Runout 

Cam lobe Height 


Cylinder 
head 


Camshaft 













Maximum ee 


0.05—0.15 (0.002—0.006) 






1,350 (13.5,192) 
950 (9.5,135) 
200 (2,28) 












0.05 (0.002) 


0.5 (0.02) 
0.15 (0.006) 
0.03 (0.001) 


131.95— 132.05 (5.195—5.199) 















0.050—0.089 (0.002—0.004) 
0.0715 (0.0006) max. 

IN } 32.983 (1.299) 

EX | 32.382 (1.275) 













a ee 


Valve clearance a 












In. | 0.21—0.25 (0.008--0.010)— 
























seat 




















spring 
Squareness 


EX | 0.24—0.28 (0.009—0.011) 
Valve stem O.D. IN | 6.58—6.59 (0.2591 —0.2594) 6.55 (0.2579) 
EX | 6.55—6.56 (0.2579—0.2583) 6.52 (0.2567) 
Stem-to-guide clearance ; IN | 0.02—0.05 (0.0008—0-:0020)- 0.08 (0.003) 
i EX | 0.05—0.08 (0.002—0.003) 0.12 (0.005) 
Valve Width iN ‘| 4.251 .55 (0.049—0.061) 2.0 (0.079) 
EX | 1.25—1.55 (0.049—0.061) 2.0 (0.079) 
Stem installed height IN | 45.545—46.015 (1.793—1.812) 46.265 (1.821) 
EX | 44.735—45.205 (1.761—1.780) 45.455 (1.790) 
Valve az Free length IN | 47.49 (1.870) as 













1.6 (0.063) 






EX | 46.89 (1.846) 














IN and 











EX | 6.61—6.63 (0.260—0.261) 6.65 (0.262) 





Cylinder Head/Valve Train — Section 6 
B16A Engine 





STANDARD (NEW) 


Unit of length: mm (in) 


_| SERVICE LIMIT 





1,300 (13.0,184) 
950 (9.5,135) 
200 (2,28) 























MEASUREMENT 
Com- 250 min-" (rpm) and Nominal 
pression wide open throttle Minimum 
kPa (kg/cm2, psi) Maximum variation 
Cylinder Warpage 
head Height 
Camshaft | End play 
Oil clearance 
Runout 
Cam lobe Height IN Primary 
Mid 
Secondary 
EX Primary 
Mid 
Secondary 
Valve | Valve clearance IN 
EX 
Valve stem O.D. IN 
EX 
Stem-to-guide clearance IN 
EX 
Valve Width IN 
seat EX 
Stem installed height IN 
EX 
Valve Free length 
spring 











—— 0.05 (0.002) 
141.95—142.05 (5.589—5.593) —— 
0.05—0.15 (0.002—0.006) 0.5 (0.02) 
0.050—0.089 (0.002—0.004) 0.15 (0.006) 
0.015 (0.0006) max. 0.03 (0.001) 
33.088 (1.303) = 

36.267 (1.428) — 

34.978 (1.377) — 

32.785 (1.291) — 

35.720 (1.406) — 

34.691 (1.366) —- 
0.21—0.25 (0.008—0.009) a 
0.24—0.28 (0.009—0.011) a 
5.475—5.485 (0.2156—0.2159) | 5.445 (0.2144) 
5.45—5.46 (0.2146—0.2150) 5.42 (0.2134) 
0.025—0.055 (0.0009—0.0022) | 0.08 (0.003) 
0.05—0.08 (0.002—0.003) 0.11 (0.004) 
1.25—1.55 (0.049—0.061) 2.0 (0.079) 
1.25—1.55 (0.049—0.061) 2.0 (0.079) 
37.465—37.935 (1.475—1.494) | 38.185 (1.503) 
37.165—37.635 (1.463—1.482) | 37.885 (1.492) 


40.92 (1.611) *1 
40.91 (1.610) *2 
36.71 (1.443) 

41.96 (1.652)*1 
41.94 (1.651)*2 





.D. 


Installed height 





Rocker Arm-to-shaft clearance 


arm 


*1: NIPPON HATSUJO made, 





*2: CHUO HATSUJO made. 





5.51—5.53 (0.217—0.218) 
5.51—5.53 (0.217—0.218) 
12.55—13.05 (0.494—0.514) 
12.55—13.05 (0.494—0.514) 


0.025—0.052 (0.0009—0.0020) 
0.025—0.052 (0.0009 — 0.0020) 





5.55 (0.219) 
5.55 (0.219) 





0.08 (0.003) 
0.08 (0.003) 


Standard and Service Limits 


Engine Block — Section 7 
D12B, D13B, D15B, D15Z, D16A, D16Z Engine 









































MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Cylinder | Wapage of deck surface 0.07 (0.003) max. 0.10 (0.004) 
block Bore diameter 75.00—75.02 (2.953—2.954) 75.07 (2.956) 
Bore taper — 0.05 (0.002) 
Reboring limit — 0.5 (0.02) 
Piston Skirt O.D. At 15 mm (0.59 in) 74.98— 74.99 (2.9520—2.9524) 74.97 (2.9516) 
from bottom of shirt 
Clearance in cylinder 0.01 —0.04 (0.0004—0.0016) 0.05 (0.002) 
Groove width (for ring) Top D15Z1 1.02—1.03 (0.0402—0.0406) 1.05 (0.041) 
Except D15Z1 | 1.22—1.23 (0.0480—0.0484) 1.25 (0.049) 
Second D1521 1.22—1.23 (0.0480—0.0484) 1.25 (0.049) 
Except D15Z1 | 1.52—1.53 (0.0598—0.0602) 1.55 (0.061) 
Oil 2.805—2.820 (0.1104—0.1110) 2.85 (0.112) 
Piston Ring-to-groove Top D15Z1 0.030—0.055 (0.0012—0.0022) 0.13 (0.005) 
ring clearance Except D15Z1 | 0.035—0.060 (0.0014—0.0024} 0.13 (0.005) 
Second 0.035—0.055 (0.0014—0.0022) 0.13 (0.005) 
Ring end gap Top 0.15—0.30 (0.006—0.012) | 0.60 {0.024} 
Second 0.30—0.45 (0.012—0.018) 0.70 (0.028) 
Oil 0.20—0.70 (0.008 —-0.028) 0.80 (0.031) 
Piston ai O.D. 18.994— 19.000 (0.7478—0.7480) | —— 
Pin-to-piston clearance 0.010—0.022 (0.0004—0.0009) —— 
Pin-to-rod interference 0.014—0.040 (0.0006—0.0016) — 
Small end bore diameter 18.96—18.98 (0.746—0.747) — 
Large end bore diameter Nominal D12B, D13B 43.0 (1.69) —- 
D15B, D15Z 45.0 (1.77} — 
D16A, D16Z 48.0 (1.89) — 
End play installed on crankshaft 0.15—0.30 (0.006—0.01 2) 0.40 (0.016) 


Small end bore-to-large end bore parallelism 


0.12 (0.005)/100 max. 


ai 


0.15 (0.006/100 











Main journal diameter D16A, D16Z 54.976—55.000 (2.1644—2.1654) | —— 
D12B, D13B, D15B, D152 | 44.976—45.000 (1.7707—1.7717) — 
Rod journal diameter D12B, D13B 39.976—40.000 (1.574—1.575) — 
D15B, D15Z 41.976—42.000 (1.653—1.654) — 
D16A, D16Z 44.976—45.000 (1.771 —1.772) ——= 
Taper 0.0025 (0.0001) max. 0.01 (0.0004) 
Out-of round 0.0025 (0.0001) max. 0.01 (0.0004) 
End play 0.10—0.35 (0.004—0.014) 0.45 (0.018) 
Runout 0.015 (0.0006) max. 0.03 (0.0012) 
Bearings | Main bearing-to-journal Oil clearance 
D12B, D13B, D15B, D152 
No. 1 and 5 journals 0.018—0.036 (0.0007—0.0014) 0.05 (0.002) 
No. 2, 3 and 4 journals 0.024—0.042 (0.0010—0.0017) 0.05 (0.002) 
D16A, D16Z 
No. 1 and 5 journals 0.018—0.036 (0.0007 —-0.0014) 0.05 (0.002) 
No. 2 and 4 journals 0.024—0.042 (0.0010—0.001 7) 0.05 (0.002) 
No. 3 journal 0.030—0.048 (0.0012—0.0019) 0.05 (0.002) 
Rod bearing-to-journal oil clearance 0.020—0.038 (0.0008—0.0014) 0.05 (0.002) 





Engine Block — Section 7 
B16A Engine 





MEASUREMENT 


Warpage of deck surface 
Bore diameter 


Cylinder 
block 


Bore taper 

Reboring limit 

Skirt O.D. At 15 mm (0.59 in) 
from bottom of skirt 

Clearance in cylinder 

Ring groove width 








Unit of length: mm (in) 


STANDARD (NEW) 


0.05 (0.0020) 
81.000— 81.020 (3.1890— 3.1898) 
81.000—81.015 (3.1890—3.1896) 


80.98— 80.99 (3.1882— 3.1886) 


0.01—0.035 (0.0004 —0.0014) 

1.030—1.040 (0.0406—0.0409) 
1.230—1.240 (0.0484—0.0488) 
2.805—2.820 (0.1104—0.1110) 





Piston 
ring 


Piston-to-ring clearance 


Ring end gap 





Diameter 
Pin-to-piston clearance 


Connect- 
ing rod 


Pin-to-rod interference 

Small end bore diameter 

Large end bore diameter 

End play installed on crankshaft 


Nominal 





Main journal diameter 
No. 1, 2, 4 and 5 journals 
No. 3 journal 

Rod journal diameter 

Journal taper 

Journal out of round 

End play 

Runout 


0.045 —0.070 (0.0018—0.0028) 
0.045—0.070 (0.0018—0.0028)*! 
0.040—0.065 (0.0015—0.0026) *? 
0.20—0.35 (0.0079—0.0138) 
0.40—0.55 (0.0157—0.0217) 
0.20—0.45 (0.0079—0.0177)*! 
0.20—0.50 (0.0079—0.0197)*? 


20.994— 21.000 (0.8265 —0.8268) 
0.010—0.022 (0.0004—0.0009) 


0.013—0.032 (0.0005—0.0013) 
20.968— 20.981 (0.8255—0.8260) 
48.0 (1.89) 

0.15—0.30 (0.0059—0.0118) 





54.976—55.000 (2.1644—2.1654} 
54.970—54.994 (2.1642—2.1651) 
44.976—45.000 (1.7707—1.7717) 
0.005 (0.00020) max. 

0.004 (0.00016) max. 

0.10—0.35 (0.0039—0.0138) 
0.020 (0.0008) max. 





Main bearing-to-journal oil clearance 
No. 1, 2, 4 and 5 journals 
No. 3 journal 

Rod bearing-to-journal oil clearance 


*1: TEIKOKU PISTON RING made 
*2: RIKEN made 











SERVICE LIMIT 


0.08 (0.031) 
81.070 
(3.1917) 

0.25 (0.002) 

0.25 (0.01) 


80.97 (3.1879) 


0.05 (0.002) 

1.060 (0.0417) 
1.260 (0.0496) 
2.840 (0.1118) 


0.130 (0.0051) 
0.130 
(0.0051) 

0.60 

0.70 (0.0276) 


} 0.80 (0.0315) 


0.006 (0.002) 
0.045 (0.0018) 
0.030 (0.001 2) 





0.024—0.042 (0.0009—0.001 7) 
0.030—0.048 (0.0012—0.0019) 
0.032—0.050 (0.0013—0.0020) 





0.050 (0.0020) 
0.060 (0.0024) 
0.060 (0.0024) 





Oil pump 


Standards and Service Limits 


Engine Lubrication — Section 8 
D12B, D13B, D15B, D15Z, D16A Engine 


MEASUREMENT 


D12B, D13B, D15B, 
D15Z, D16A7 


Capacity 2 (US qt, Imp at) 


D16A8, D16A9 


STANDARD (NEW) SERVICE LIMIT 


4.0 (4.2, 3.5) for engine overhaul 

3.3 (3.5, 2.9) for oil change, including filter 
3.0 (3.2, 2.6) for oil change, without filter 
4.3 (4.5, 3.8) for engine overhaul 

3.6 (3.8, 3.2) for oil change, including filter 
3.3 (3.5, 2.9) for oil change, without filter 





D12B, D13B, D15B, 
D15Z, D16A7 
D16A8, D16A9 


Displacement 

é (US gal, Imp gal)/ 

min @min~? (rpm) 
Inner-to-outer rotor clearance 


Pump body-to-outer rotor clearance 
Pump body-to-rotor axial clearance 


Pressure setting 80°C (176°F) 
kPa (kg/cm2, psi) at idle 
at 3.000 min-' (rpm) 








Engine Lubrication — Section 8 
B16A Engine 


MEASUREMENT 


Capacity 2 (US qt, imp at) 


Displacement 
é (US gal, Imp gal)/min@min-1 (rpm) 
inner-to-outer rotor radial clearance 


Pump body-to-rotor radial clearance 
Pump body-to-rotor side clearance 














Pressure setting 80°C (176°F) 
kPa (kg/cm2) at idle 
at 3.000 min-1 (rpm) 





45 (12, 10) @6,300 


63 (17, 14) @6,800 


0.02—0.14 (0.001 —0.006) 
0.10—0.175 (0.004—0.007) 
0.03—0.08 (0.001 —0.003) 


0.2 (0.008) 
0.2 (0.008) 
0.15 (0.006) 


70 (0.7, 10) min. 
350 (3.5, 50) min. 





STANDARD (NEW) SERVICE LIMIT 


4.8 (5.1, 4.2) For engine disassembly : 
4.0 (4.2, 3.6) For oil change, including oil filter 


73 (19, 16) @7,800 


0.04—0.16 (0.0016—0.0063) 0.2 (0.0079) 
0.10—0.19 (0.0039—0.0075) 0.2 (0.0079) 
0.02—0.07 (0.0008—0.0026) 0.15 (0.0059) 





70 (0.7, 10) min. 
350 (3.5, 50) min. 


Cooling — Section 10 


MEASUREMENT 





Radiator 


Coolant capacity 2 (US gal, Imp gal) M/T 
including engine, heater, cooling 
line and reservoir 

reservoir capacity: 

0.4 £ (0.42 US qt, 0.35 Imp at) 


A/T 





Unit of length: mm (in) 


STANDARD (NEW) 


B1i6A 
4.8 (1.27, 1.06) for overhaul 
3.9 (1.03, 0.86) for coolant change 


D12B, D13B, D15B, D16A, D16Z 
4.5 (1.12, 0.99) for overhaul 

3.6 (0.95, 0.79) for coolant change 
D15Z 

4.4 (1.08, 0.97) for overhaul 

3.5 (0.92, 0.77) for coolant change 
D12B, D15B : 
4.4 (1.08, 0.97) for overhaul 

3.5 (0.92, 0.77) for coolant change 
D16A, D16Z 

4.7 (1.16, 1.03) for overhaul 

3.8 (1.00, 0.84) for coolant change 





Radiator cap 


Opening pressure kPa (kg-cm2, psi) 











95—125 (0.95—1.25, 13.5—17.8) 








Thermostat! Start to opening °C( °F) D1521 80—84 (176—183) 
Except D15Z1 | 76—80 (169—176) 
Fully open °C ( °F) D15Z1 95 (203) 
Except D15Z1 | 90 (194) 
Valve lift at fully open 8.0 (0.31) min. 











Water Displacement D12B, D13B, D15B, 
pump £ (US gal, Imp gal)/min D15Z, D16A7 
@min-* (rpm) D16Z8, D16A9 
B16A 
Cooling Thermoswitch ‘‘ON’’ temperature °C ( °F) 
fan Thermoswitch ‘‘OFF’’ temperature °C { °F) 





125 (33.0, 27.5) @6,000 


112 (29.6, 24.6) @6,000 
140 (37.0, 30.8) @6,000 


91.0—95.0 (196— 203) 





Subtract 3—8 (5—15) from actual ‘‘ON’’ temperature. 


Standards and Service Limits 


Fuel and Emission (Carbureted Engine) — Section 11 










MEASUREMENT | STANDARD (NEW) 


760 (25.7, 26.8) min. 
9—14 (0.09—0.14, 1-2) 


45 (11.9, 9.9) 



















Fuel pump} Displacement cc (US oz, Imp oz)/min 


Delivery pressure kPa (kg/cm2, psi) 








Fuel tank | Capacity _@ (US gal, Imp gal) 

















Engine Idle speed min-' (rpm) 
with headlight and D12B, D15B3 
cooling fan off D13B. 


B15B4 























Idle CO % 


Fuel and Emission (PGM-FI Engine) — Section 11 











MEASUREMENT | STANDARD (NEW) 


222 (7.5, 7.8) min. 
450—600 (4.5—6.0, 64—85) 


280—330 (2.8—3.3, 40—47) 


45 (11.9, 9.9) 






















Fuel pump; Displacement cc (US oz, Imp oz) in 10 seconds 


Relief valve opening pressure kPa (kg/cm2, psi) 
Pressure 
regulator 







Pressure with regulator vacuum hose 
disconnected kPa (kg/cm2, psi) 











Capacity ¢ (US gal, Imp gal) 















Idle speed = min-' (rpm) 
with headlight and D15B2, D16A, D16Z 750 750 
cooling fan off D15Z 600 ae: 
B16A 750 —— 
a IdleCO  _% 













Clutch — Section 12 


Clutch 
pedal 










MEASUREMENT STANDARD (NEW) 


164 (6.4) 


SERVICE LIMIT 


0.15 (0.006) 
























Pedal! height to floor 





Stroke 135 (5.3) 
Pedal play 12—21 (0.5—0.8) 
Disengagement height to floor 83 (3.3) 







55 (2.2) min. Reference 
0.05 (0.002) max. 


to carpet 





Clutch surface runout 


























Clutch Rivet head depth 1.3 (0.06) max. 0.2 (0.008) 
disc Surface runout 0.8 (0.03) max. 1.0 (0.04) 
Thickness. 8.1—8.8 (0.32—0.35) 5.7 (0.22) 


Pressure plate warpage 





Clutch 0.03 (0.001) max..: 0.15 (0.006) 
cover 
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Unit of } th: i 
2WD Manual Transmission S20 — Section 13 ak et ng nein) 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 


Transmis-| Capacity 2 (U.S.qt., Imp.qt.) 1.8 (1.9, 1.6) at oil change 
sion oil 1.9 (2.0, 1.7) at assembly 
Mainshaft| End play 0.13—0.20 (0.005—0.008) Adjust with shim 
Diameter of ball bearing contact area 25.977—25.990 (1.0227—1.0232) | 25.92 (1.020) 
(clutch hosing side) 
Diameter of third gear contact area 33.984— 34.000 (1.3380— 1.3386) | 33.93 (1.336) 
Diameter of 4th, 5th gear contact area 26.980— 26.993 (1.0622—1.0627) | 26.93 (1.060) 
Diameter of ball bearing contact area 21.987—22.000 (0.8656—0.8661) | 21.93 (0.863) 
(transmission hosing side) 
Ronout 0.02 (0.0008) max. 0.05 (0.002) 


Mainshaft| 1.D. - 39.009— 39.025 (1.5358— 1.5364) | 39.07 (1.538) 
third and | End play 0.06—-0.21 (0.0024—0.0083) 0.33 (0.013) 
fourth 0.06—-0.19 (0.0024—0.0075) 0.31 (0.012) 
gears Thickness 30.22—30.27 (1.1898—1.1917) 30.15 (1.187) 
30.12—30.17 (1.1858—1.1878) 30.05 (1.183) 


Mainshaft} |.D. 37.009— 37.025 (1.4570—1.4577) | 37.07 (1.459) 
fifth gear | End play 0.06—0.19 (0.0024—0.0075) 0.31 (0.012) 
Thickness 28.42—28.47 (1.1189—1.1209) 28.35 (1.116) 


Counter- | End play 0.17—0.38 (0.0067—0.0150) 0.53 (0.021) 

shaft Diameter of needle bearing contact area 30.000— 30.015 (1.1811—1.1817) | 29.95 (1.179) 
Diameter of ball bearing contact area 24.980— 24.993 (0.9835—0.9840) | 24.93 (0.981) 
Diameter of low gear contact area 35.984— 36.000 (1.4167—1.4173) | 35.93 (1.415) 
Runout 0.02 (0.0008) max. 0.05 (0.002) 


Counter- | I.D. 41.009—41.025 (1.6145—1.6152)| 41.07 (1.617) 
shaft low | End play 0.03—0.10 (0.0012—0.0039) 0.22 (0.009) 
gear Thickness 30.41 —30.44 (1.1972—1.1984) 30.36 (1.195) 


Counter- | |.D. 44.009—44.025 (1.7326—1.7333) | 44.07 (1.735) 
shaft se- | End play 0.03—0.11 (0.0012—0.0043) 0.23 (0.009) 
cond gear| Thickness 31.92—31.97 (1.2567—1.2587) 31.85 (1.254) 


Spacer collar .D. 32.988—32.998 (1.2987—1.2991) | 33.04 (1.301) 
(Countershaft D. 38.989—39.000 (1.5350— 1.5354) | 38.93 (1.533) 
second gear} 32.03—32.06 (1.2610—1.2622) 32.01 (1.260) 


Spacer col-| 1.D. 27.002—27.012 (1.0631 —1.0635) | 27.06 (1.065) 
lar (Main- .D. 33.989— 34.000 (1.3381 —1.3386) | 33.93 (1.336) 
shaft 31.989— 32.000 (1.2594—1.2598) | 31.93 (1.257) 
fourth and | Length 22.83—22.86 (0.8988—0.9000) 22.81 (0.898) 
fifth gears) 23.53—23.56 (0.9264—0.9276) 23.51 (0.926) 


Reverse 1.D. 15.016—15.043 (0.5911—0.5922)| 15.08 (0.594) 
Idler gear | Gear-to-reverse gear shaft clearance 0.032—0.077 (0.0013—0.0030) 0.14 (0.006) 


Synchro ring] Ring-to-gear clearance (ring pushed against gear) 0.73—1.18 (0.029—0.046) 0.4 (0.016) 

Shift fork | Shift fork finger thickness 6.4—6.5 (0.252—0.255) —— 
Fork-to-synchro sleeve clearance 0.25—0.45 (0.0098—0.0177) 0.8 (0.03) 

Reverse Shift fork pawl groove width 12.7—13.0 (0.500—0.512) aT 

shift fork | Fork-to-reverse idler gear clearance 0.5—1.1 (0.020—0.043) 1.8 (0.071) 
Groove width 7.05—7.25 (0.278—0.285) — 
Fork-to-fifth/reverse shift piece pin clearance 0.05—0.35 (0.002—0.014) 0.5 (0.02) 

Shift arm | Diameter of shift rod contact area 13.005— 13.130 (0.5120—0.5169) | —— 

A Shift arm A-to-shift rod clearance 0.005—0.230 (0.0002—0.0091) 0.35 (0.0138) 



























































Shift arm | Diameter of shift arm shaft contact area 13.973—14.000 (0.5501 —0.5512) | —— 

B Shift arm B-to-shift arm shaft clearance 0.013—0.070 (0.0005—0.0028) 0.16 (0.0063) 
Shift arm B-to-shift piece clearance 0.2—0.5 (0.0079—0.0197) 0.62 (0.0244) 
Shift piece diameter of shift fork shaft 
contact area 12.9—13.0 (0.5079—0.5118) 12.78 (0.5031) 
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Standards and Service Limits 
2WD Manual Transmission Y21 — Section 13 






































MEASUREMENT STANDARD (NEW) | SERVICE LIMIT 
Transmis- | Capacity £ (U.S.qt., imp.qt.) 2.3 (2.4, 2.0) at oil change 
sion oil 2.4 (2.5, 2.1) at assembly 
Mainshaft] End play 0.11 —0.18 (0.004—0.007) Adjust with shim 
Diameter of ball bearing contact area 27.977 —27.990 (1.101—1.102) 27.93 (1.10) 
(clutch hosing side) 
Diameter of third gear contact area 37.984—38.000 (1.495—1.496) 37.93 (1.493) 
Diameter of ball bearing contact area 27.987 — 28.000 (1.1018—1.1024) | 27.94 (1.10) 
(transmission hosing side) 
Ronout 0.02 (0.0008) max. 0.05 (0.002) 
Mainshaft| {.D. 43.009— 43.025 (1.6933-— 1.6939)! 43.08 (1.696) 
third and | End play 0.06—0.21 (0.0024—0.0083) °0.33 (0.013) 
fourth Thickness 3rd 34.92—34.97 (1.3748—1.3768) 34.3 (1.350) 







4th 31.42—31.47 (1.2370—1.2390) 31.8 (1.252) 


I.D. 43.009—43.025 (1.6933—1.6939) | 43.08 (1.696) 
End play 0.06—0.21 (0.0024—0.0083) 0.3 (0.012) 
Thickness 31.42—31.47 (1,237—1.239) 31.3 (1.232) 


Diameter of needle bearing contact area 33.000—33.015 (1.299—1.300) 32.95 (1.297) 


gears 


Mainshaft 
fifth gear 



















Counter- 









shaft Diameter of ball bearing contact area 24.980— 24.993 (0.9835—0.9840) | 24.93 (0.981) 
Diameter of low gear contact area 36.984 — 37.000 (1.4561—1.4567)| 36.93 (1.454) 
Runout 0.02 (0.0008) max. 0.05 (0.002) 




















Counter- | I.D. 42.009—42.025 (1.6539—1.6545) | 42.08 (1.657) 
shaft low | End play 0.04—0.12 (0.0016—0.0047) Adjust with shim 
gear 





Counter- | I.D. 47.009—47.025 (1.8507— 1.8514) | 47.05 (1.852) 
shaft se- | End play 0.05—0.12 (0.0020—0.0047) Adjust with collar 
cond gear} Thickness 28.92—28.97 (1.1386—1.1405) 28.8 (1.134) 


.D. 36.521 —36.531 (1.4378— 1.4382) | 36.541 (1.439) 
O.D. 41.989—42.000 (1.6531 —1.6535) | 41.94 (1.651) 
29,.02— 29.04 (1.1425—1.1433) as 
29.07 — 29.09 (1.1444— 1.1453) —— 


31.002—31.012 (1.2205—1.2209) | 31.06 (1.223) 
collar .D. 36.989—37.000 (1.4563—1.4567)} 36.94 (1.454) 
(Mainshaft | Length 56.45—56.55 (2.2224 2.2264) — 

fourth and 26.03— 26.01 
fifth gears) 














Spacer collar 
(Counter- 
shaft 

second gear) 


















Spacer 






on 
0 
o> 



















(cont'd) 
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Reverse 
Idle gear 


2WD Manual Transmission Y21 (cont'd) — Section 13 


MEASUREMENT 


1.D. 
Gear-to-reverse gear shaft clearance 





Synchro ring 


Shift fork | Shift fork finger thickness 
Fork-to-synchro sleeve clearance 


Reverse 
shift fork 


Shift rod 
guide 


Ring-to-gear clearance (ring pushed against gear) 


Shift fork paw! groove width 
Fork-to-reverse idler gear clearance 
“L’’ groove width at fifth gear side 
at reverse gear side 
Fork-to-fifth/reverse shift piece pin clearance 
at fifth gear side 
at reverse gear side 


STANDARD (NEW) 





Unit of length: mm (in) 


SERVICE LIMIT 


20.016— 20.043 (0.7880—0.7891) | 20.09 (0.7909) 
0.16 (0.006) 


0.036—0.084 (0.0014—0.0033) 
0.85—1.10 (0.033—0.043) 


0.4 (0.016) 





7.4—7.5 (0.291 —0.295) 
0.45—0.65 (0.018—0.026) 


13.0—13.3 (0.511—0.524)} 
0.5—1.1 (0.020—0.043) 

7.40—7.70 (0.291 —0.303) 
7.05—7.25 (0.278—0.285) 


0.4—0.9 (0.016—0.035) 
0.05—-0.45 (0.0020—0.018) 





Groove width of shift arm contact area 
Shift rod guide-to-shift arm clearance 





Shift 
guide 


Selector 
arm 





Groove width of shift arm contact area 
Shift rod guide-to-shift arm clearance 
I.D. 

Guide-to-shaft clearance 

Diameter of shift fork contact area 
Guide-to-shift fork clearance 


Diameter of shift rod guide contact area 
Arm-to-shift rod guide clearance 

Groove width of interlock contact area 
Arm-to-interlock clearance 


11.8—12.0 (0.4646—0.4724) 
0.05—0.35 (0.002—0.014) 


7.9—8.0 (0.311—0.315) 
0.10—0.30 (0.004—0.012) 
14.000— 14.068 (0.551 —0.554) 
0.011—0.092 (0.0004—0.0036) 
11.90—12.00 (0.469—0.472) 
0.20—0.50 (0.008—0.020) 


11.90—12.00 (0.469—0.472) 
0.05—0.25 (0.002—0.010) 
9.9—10.0 (0.390—0.394) 
0.05—0.25 (0.002—0.010) 





1.0 (0.039) 


1.8 (0.07) 


0.80 (0.031) 


0.60 (0.024) 


0.150 (0.0059) 


0.80 (0.032) 





0.50 (0.020) 


0.50 (0.020) 
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Standards and Service Limits 
4WD Manual Transmission $22 — Section 13 


MEASUREMENT STANDARD (NEW) 


SERVICE LIMIT 
















































































Transmis- Capacity @ (U.S. qt., Imp. qt) 2.4 (2.5, 2.1) at assembly 
sion oil 28 (2.4, 2.0) at oil change 
Mainshaft | End play 0.08—0.15 (0.003—0.006) Adjust with shim 
Diameter of needle bearing contact area 27.987 — 28.000 (1.1018—1.1024) 27.93 (1.100) 
Diameter of 3rd gear contact area 34.984— 35.000 (1.3773— 1.3780) 34.93 (1.375) 
Diameter of 63/28C ball bearing contact area 27.977—27.990 (1.1015—1.1020) 27.92 (1.099) 
Diameter of 6306/25 ball bearing contact area 24.987 — 25.000 (0.9837—0.9843) 24.93 (0.981) 
Runout 0.02 (0.001) max. 0.05 (0.002) 
Mainshaft | I.D. 40.009—40.025 (1.5752—1.5758) 40.07 (1.578) 
3rd gear End play 0.06—0.21 (0.002—0.008) 0.3 (0.01) 
Thickness 32.42—32.47 (1.276—1.278) 32.3 (1.27) 
Mainshaft .D. 40.009—40.025 (1.5752—1.5758) 40.07 (1.578) 
4th gear End play 0.06—0.21 (0.002—0.008) 0.3 (0.01) 
Thickness 30.92—30.97 (1.217—1.219) 30.8 (1.21) 
Mainshaft LL.D. 40.009— 40.025 (1.5752— 1.5758) 40.07 (1.578) 
5th gear End play 0.06—0.21 (0.002—0.008) 0.3 (0.01) 
Thickness 30.42—30.47 (1.198—1.200) 30.3 (1.19) 
Counter- End play 0.05—0.30 (0.002—0.01 2) 0.5 (0.02) 
shaft Diameter of needle bearing contact area 29.000— 29.015 (1.1417—1.1423) 28.94 (1.139) 
Diameter of ball bearing contact area 24.987— 25.000 (0.9837—0.9843) 24.93 (0.981) 
Diameter of super-low 3 gear contact area 30.464— 30.480 (1.1994—1.2000) 30.41 (1.197) 
Runout 0.02 (0.001) max. 0.05 (0.002) 
Counter- LD. 50.009— 50.025 (1.9689— 1.9695) 50.07 (1.971) 
shaft low End play 0.03—0.08 (0.001 —0.003) 0.18 (0.007) 
gear Thickness 32.95—33.00 (1.297—1.299) 32.83 (1.293) 
Counter- ILD. 50.009— 50.025 (1.989—1.9695) 50.07 (1.971) 
shaft 2nd End play 0.03—0.08 (0.001 —0.003) 0.18 (0.007) 
gear Thickness 32.92—32.97 (1.296—1.298) 32.8 (1.29) 
Mainshaft | I.D. 28.002— 28.012 (1.1024— 1.1028) 28.06 (1.105) 
4th gear &} O.D. 34.989— 35.000 (1.3775—1.3780) 34.93 (1.375) 
5th gear Length 26.03—26.08 (1.025—1.027) 26.01 (1.024) 
distance 
collar 
Counter- I.D. 36.48—36.49 (1.436—1.437) 36.54 (1.439) 
shaft 2nd O.D. 43.989—44.000 (1.7318—1.7323) 43.93 (1.730) 
gear dis- Length 28.96—29.40 (1.140—1.157) Adjust with collar. 
tance collar 
Reverse 1.D. 20.016— 20.043 (0.7880—0.7890) 20.08 (0.791) 
idler gear Gear to shaft clearance 0.036—0.084 (0.0014—0.0033) 0.14 (0.006) 
Super-low | Distance of needle bearing contact area 23.984— 23.993 (0.9443—0.9446) 23.93 (0.942) 
1st shaft 
Super-low | [.D. 30.000— 30.013 (1.1811—1.1816) 29.94 (1.179) 
Ist gear Thickness 62.95—63.00 (2.478—2.480) 62.83 (2.474) 





Super-low 
2nd shaft 
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Diameter of needle bearing contact area 
End play 
Diameter of ball bearing contact area 


Runout 


62/28 
6204U 










22.987—23.000 (0.9050—0.9055) 
0.07—0.20 (0.003—0.008) 

27.987 — 28.000 (1.1018—1.1024) 
19.987—20.000 (0.7869 —0.7874) 
0.02 (0.001) max. 











22.93 (0.903) 
Adjust with shim. 
27.93 (1.100) 
19.93 (0.785) 
0.05 (0.002) 


(cont'd) 








4WD Manual Transmission $22 (cont’d)— Section 13 


MEASUREMENT 





Super-low 
2nd gear 


Super-low 
3rd gear 


Super-low 
2nd gear 
distance 
collar 


Transfer 
shaft 


Transfer 
driven gear 


.D. 
End play 
Thickness 





Diameter of needle bearing contact area 
Width of needle bearing contact area 


STANDARD (NEW) 





37.009—37.025 (1.4570—1.4577) 
0.03—0.16 (0.001 —0.006) 
34.42—34.47 (1.355— 1.357) 


43.984—44.000 (1.7318— 1.7323) 
31.03—31.08 (1.222—1.224) 





1.D. 
O.D. 
Width 


SERVICE LIMIT 


37.07 (1.459) 
0.24 (0.009) 
34.3 (1.35) 


43.93 (1.730) 
31.01 (1.221) 





23.000— 23.013 (0.9055—0.9060) 
31.989— 32.000 (1.2594— 1.2598) 
31.00—31.03 (1.220—1.222) 





Diameter of needle bearing contact area 
Diameter of taper bearing contact area 

Width of transfer driven bevel gear contact area 
Diameter of drive bevel gear contact area 
Runout 


1.D. 

Diameter of needle bearing contact area 
End play 

Thickness 





Transfer 
drive bevel 
gear 


Transfer 
driven 
bevel gear 





Blocking Ring-to-gear clearance 
ring 


1st/2nd 

shift fork 
& 3rd/4th 
shift fork 


5th shift 
fork 


Reverse 
shift fork 


.D. 
Diameter of taper bearing contact area 


Backlash 
Diameter of taper bearng contact area 


Synchronizer sleeve groove width 
Shift fork-to-synchronizer sleeve clearance Thrust 
Radial 


Fork shaft-to-shift fork clearance 


Synchronizer sleeve groove width 
Shift fork-to-synchronizer sleeve clearance 


Thrust 
Radial 
Fork shaft-to-shift fork clearance 

5th/Reverse shift fork shaft 

ist/2nd shift fork shaft 


Shift fork pawl thickness 

Shift fork-to-reverse idle gear clearance 
L-groove width 

Shift fork-to-5th/Reverse shift piece clearance 


Diameter or shift piece contact area 
Shift arm-to-shift piece clearance 
1.D. 

Shift arm-to-shaft clearance 


23.06 (0.908) 
31.93 (1.257) 
30.98 (1.220) 





27.987—28.000 (1.1018—1.1024) 
16.989— 17.000 (0.6689— 0.6693) 
45.01—45.05 (1.772—1.774) 
35.002—35.018 (1.3780—1.3787) 
0.02 (0.001) max. 





34.009— 34.025 (1.3389—1.3396) 
54.000 —54.015 (2.1260— 2.1266) 
0.04—0.13 (0.002—0.005) 
44.92—44.97 (1.690—1.770) 


25.000— 25.021 (0.9843—0.9851) 
35.002— 35.018 (1.3780— 1.3787) 


0.10—0.15 (0.004 —0.006) 
35.002— 35.018 (1.3780— 1.3787) 
27.987 — 28.000 {1.1018— 1.1024) 


27.93 (1.100) 
16.93 (0.667) 
45.17 (1.778) 
34.95 (1.376) 
0.05 (0.002) 


34.07 (1.341) 
53.94 (2.124) 
0.21 (0.008) 
44.8 (1.76) 


25.06 (0.987) 
34.95 (1.376) 


Adjust with shim. 


34.95 (1.376) 
27.93 (1.100) 





0.85—1.10 (0.033—0.043) 


0.4 (0.02) 





7.95—8.05 (0.313—0.317) 
0.45—0.65 (0.018—0.026) 
0.05—0.45 (0.002—0.018) 
0.040—0.138 (0.0016—0.0054) 


5.75—5.85 (0.226—0.230) 
0.25—0.45 (0.010—0.018) 
0.05—0.45 (0.002—0.018) 


0.005—0.070 (0.0002—0.0028) 
0.440—0.670 (0.0173—0.0264) 


13.0—13.3 (0.51—0.52) 
0.5—1.1 (0.02—0.04) 
7.05—7.25 (0.278—0.285) 
0.05—0.35 (0.002—0.014) 


12.9—13.0 (0.508—0.512) 
0.2—0.5 (0.01 ~—0.02) 

16.000— 16.068 (0.6299 —0.6326) 
0.011—0.092 (0.0004 —0.0036) 


1.0 (0.04) 
0.8 (0.03) 


0.8 (0.03) 
0.8 (0.03) 


1.8 (0.07) 


0.5 (0.02) 


0.7 (0.03) 





(cont'd) 
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Standards and Service Limits 


4WD Manual Transmission $22 (cont’d)— Section 13 


MEASUREMENT 


STANDARD (NEW) 





Shift arm | Diameter of shift arm A contact area 
Shift arm-to-shift arm A clearance 


Select arm | Diameter of shift arm A contact area 
Select arm-to-shift arm A clearance 





11.9—12.0 (0.469—0.472) 
0.05—0.25 (0.002—0.010) 


7.95—8.00 (0.313—0.315) 
0.10—0.25 (0.004—0.010) 












Super-low 
shift fork 


Synchronizer sleeve groove width 

Shift fork-to-synchronizer sleeve clearance 
Thrust 
Radial 













Super-low 
shift 
piece A 


Shift piece-to-fork shaft clearance 
Diameter of super-low shift lever contact area 
Shift piece-to-super-low shift lever clearance 





Super-low| Diameter of super-low shift lever contact area 
shift Shift piece-to-super-low shift lever clearance 
piece B : 





Disengage- | Sleeve groove width 
ment fork | Fork-to-sleeve clearance Thrust 


Radial 
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5.75—5.85 (0.226—0.230) 


0.25—0.45 (0.010—0.018) 
0.05—0.45 (0.002—0.018) 










0.5 (0.02) 


0.8 (0.03) 


SERVICE LIMIT 


0.8 (0.03) 








0.040—0.138 (0.0016—0.0054) 
10.1—10.2 (0.398—0.402) 
0.1—0.3 (0.004—0.012) 


7.9—8.0 (0.311-0.315) 
0.05—0.25 (0.002—0.010) 
















8.45—8.55 (0.333—0.337) 
0.45-—-0.65 (0.018—0.026) 
0.2—1.1 (0.01—0.04) 



















0.5 (0.02) 






1.0 (0.04) 
1.5 (0.06) 














2WD Automatic Transmission M48A— Section 14 

















Unit of length: mm (in) 








































































MEASUREMENT lle STANDARD (NEW) __|_ service LIMIT 
Transmis- | Capacity  & (US qt, Imp qt) 5.4 (5.7, 4.8) for overhaul 
sion fluid 2.4 (2.5, 2.1) for fluid change 
Hydraulic | Line pressure at 2,000 min-‘(rpm) N or P 800— 850 (8.0—8.5, 114—121) 750 (7.5, 107) 
fe Pa ee de ree ee 
pressure | 2nd clutch pressure at 2,000 min-1(rpm) Da 420 (4.2, 60) 370 (3.7, 53) 
ray : throttle fully closed throttle fully 
eal ta | closed 
i 3 h in-1 
psi) rd clutch pressure at 2,000 min-'(rpm) Da 800—850 (8.0—8.5, 114—121) 
eiee throttle more than 1/4 opened 750 (7.5, 107) 
4th clutch pressure at 2,000 min-1(rpm) Da throttle more 
than 1/4 opened 
2nd clutch pressure at 2,000 min-'(rpm) 2 800—850 (8.0—8.5, 114—121) 750 (7.5, 107) 
1st clutch pressure at 2,000 min-‘(rpm) Da or D3 | 800—850 (8.0—8.5, 114—121) 750 (7.5, 107) 
| Governor pressure at 37.5 mph (60 km/h) 151—161 (1.51—1.61, 21—23) 146 (1.46, 21) 
Throttle pressure B Throttle fully closed | O — 
Throttle fully open 800—850 (8.0—8.5, 114—121) 750 (7.5, 107) 
Throttle pressure A Throttle fully closed | O—5 (O—0.05, O—1) —" 
Throttle fully open 515—530 (5.15—5.3, 73—75) 510 (5.1, 73) 
Hydraulic | Line pressure at 2,000 min-‘(rpm) N or P 850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 
pressure | 2nd clutch pressure at 2,000 min-1(rpm) Da 420 (4.2, 60) 370 (3.7, 53) 
kPa throttle fully closed throttle fully 
{kg/em?, | closed 
psi) 3rd clutch pressure at 2,000 min-‘(rpm) Da 850—900 (8.5—9.0, 121—128) 
D15B4 : ay 









4th clutch pressure at 2,000 min-'(rpm) Da 


throttle more than 1/4 opened 







800 (8.0, 114) 
throttle more 
than 1/4 opened 











2nd clutch pressure at 2,000 min-1{rpm) 2 





——_|_— 


850—900 (8.5—9.0, 121—128) 


800 (8.0, 114) 








1st clutch pressure at 2,000 min-'(rpm) Da or Ds 


850—900 (8.5—9.0, 121—128) 








800 (8.0, 114) 








Governor pressure at 37.5 mph (60 km/h) 
Throttle pressure B 





Throttle fully closed 
Throttle fully open 






151—161 (1.51—1.61, 21—23) 


O 
850—900 (8.5—9.0, 121—128) 








146 (1.46, 21) 


800 (8.0,,114) 













Throttle pressure A Throttle fully closed 


Throttle fully open 





O—5 (O—0.05, O—1) 
515—530 (5.15—5.3, 73-75) 










510 (5.1, 73) 
(cont'd) 
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Standards and Service Limits 


2WD Automatic Transmission M48A (cont’d)— Section 14 


MEASUREMENT 





Hydraulic | Line pressure at 2,000 min-‘(rpm) N or P 


STANDARD (NEW) 
800—850 (8.0—8.5, 114—121) 








pressure 


kP 2nd clutch pressure at 2,000 min-*(rpm) Da 
a 


420 (4.2, 60) 
throttle fully closed 





(kg/cm2, 
psi) 
D15B3 


3rd clutch pressure at 2,000 min-'(rpm) Da 























4th clutch pressure at 2,000 min-'(rpm) Da 


2nd clutch pressure at 2,000 min-‘(rpm) 2 





1st clutch pressure at 2,000 min-‘(rpm) Da or Ds 
Governor pressure at 37.5 mph (60 km/h) 





Throttle pressure B Throttle fully closed 


Throttle fully open 





Throttle pressure A Throttle fully closed 


Throttle fully open 


Hydraulic 
pressure 
kPa 
(kg/cm2, 
psi) 
D16A8, 
D1i6A9 


Line pressure at 2,000 min-'(rpm) N or P 





2nd clutch pressure at 2,000 min-‘'(rpm) Da 


3rd clutch pressure at 2,000 min-‘(rpm) Da 


4th clutch pressure at 2,000 min-1(rpm) Da 


2nd clutch pressure at 2,000 min-‘(rpm) 2 
1st clutch pressure at 2,000 min~'(rpm) Da or Ds 
Governor pressure at 37.5 mph (60 km/h) 


Throttle pressure B Throttle fully closed 


Throttle fully open 


Throttle pressure A Throttle fully closed 


Throttle fully open 





Stall speed min-'(rpm) (check with car on level ground) 





Clutch Clutch initial clearance Ist, 2nd 
3rd, 4th 
Clutch return spring free length 1st 
2nd, 3rd, 4th 
Clutch disc thickness 
Clutch plate thickness 1st 
Except 1st 
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800—850 (8.0—8.5, 114—121) 
throttle more than 1/4 opened 


800—850 (8.0—8.5, 114—121) 
800—850 (8.0—8.5, 114-121) 
151—161 (1.51—1.61, 21—23) 


0 

800—850 (8.0—8.5, 114-121) 
O—5 (O—0.05, O—1) 

515—530 (5.15—5.3, 73—75) 


SERVICE LIMIT 
750 (7.5, 107) 


370 (3.7, 53) 
throttle fully 
closed 








750 (7.5, 107) 
throttle more 
than 1/4 opened 


750 (7.5, 107) 


750 (7.5, 107) 
146 (1.46, 21) 








750 (7.5, 107) 


510 (5.1, 73) 


800—850 (8.0—8.5, 114-121) 750 (77.5, 107) 






420 (4.2, 60) 
throttle fully closed 







800—850 (8.0—8.5, 114—121) 
throttle more than 1/4 opened 


800—850 (8.0—8.5, 114-121) 
800—850 (8.0—8.5, 114—121) 











370 (3.7, 53) 
throttle fully 
closed 


| 
750 (7.5, 107) 
throttle more 
than 1/4 opened 


750 (7.5, 107) 
750 (7.5, 107) 












151—161 (1.51—1.61, 21—23) 146 (1.46, 21) 


0 

800—850 (8.0—8.5, 114—121) 
O—5 (O—0.05, O—1) 

495—510 (4.95—5.1, 70—73) 


2,300—2,900 


0.65—0.85 (0.026—0.033} 
0.40—0.60 (0.016—0.024) 
31.0 (1.22) ‘ 
30.5 (1.20) 

1.88—2.00 (0.074—0.079) 












1.55—1.65 (0.061 —0.065) 
1.95—2.05 (0.077—0.081) 





750 (7.5, 107) 


490 (4.9, 70) 
















29.0 (1.14) 
28.5 (1.12) 
Until grooves 
worn out 

Discoloration 
Discoloration 


(cont’d) 






ZWD Automatic Transmission M48A (cont’d)— Section 14 


MEASUREMENT 


STANDARD (NEW) 


SERVICE LIMIT 





Clutch Clutch end plate thickness 
D12B1, D15B3 





Clutch end plate thickness 
D15B4, D16A8, D16A9 


MARK 1 
MARK 2 
MARK 3 
MARK 4 
MARK 5 
MARK 11 
MARK 12 
MARK 13 
MARK 14 
MARK 15 
MARK 16 


MARK 1 
MARK 2 
MARK 3 
MARK 4 
MARK 5 
MARK 6 
MARK 7 
MARK 8 
MARK 9 
MARK 10 
MARK 11 
MARK 12 
MARK 13 





2.2—2.3 (0.087—0.091) 
2.5—2.6 (0.098—0.102) 
2.8—2.9 (0.110—0.114) 
3.1—3.2 (0.122—0.126) 
3.4—3.5 (0.134—0.138) 
2.05—2.15 (0.081—0.085) 
2.35—2.45 (0.093—0.096) 
2.65—2.75 (0.104—0.108) 
2.95—3.05 (0.116—0.120) 
3.25—3.35 (0.128—0.132) 
3.55—3.65 (0.140—0.144) 





2.3—2.4 (0.091 —0.094) 
2.4—2.5 (0.094—0.098) 
2.5—2.6 (0.098—0.102) 
2.6—2.7 (0.102—0.106) 
2.7—2.8 (0.106—0.110) 
2.8—2.9 (0.110—0.114) 
2.9—3.0 (0.114—0.118) 
3.0—3.1 (0.118—0.122) 
3.1—3.2 (0.122—0.126) 
3.2—3.3 (0.126—0.130) 
2.0—2.1 (0.079—0.083) 
2.1—2.2 (0.083—0.087) 
2.2—2.3 (0.087—0.091) 





Discoloration 


Discoloration 


Discoloration 





y 
Discoloration 


(cont'd) 
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Standards and Service Limits 
2WD Automatic Transmission M48A (cont’d)— Section 14 
MEASUREMENT STANDARD (NEW) ° | SERVICE LIMIT 





Trans- Diameter of needle bearing contact area 
mission On mainshaft and stator shaft 19.980— 19.993 (0.7866—0.7871) | Wear or damage 
On mainshaft 2nd gear 35.975—35.991 (1.4163—1.4169) 
On mainshaft 4th gear collar 31.975—31.991 (1.2589—1.2595) 
On mainshaft 1st gear collar 27.975—27.995 (1.1014—1.1022) 
On countershaft (L.side) 36.004—36.017 (1.4175—1.4180) 
On countershaft 3rd gear distance collar 31.975—31.991 (1.2589—1.2595) 
On countershaft 4th gear 27.980—27.993 (1.1016—1.1021) 
On countershaft reverse gear collar 29.980 — 29.993 (1.1803— 1.1808) 
On countershaft 1st gear collar 29.980— 29.993 (1.1803— 1.1808) 
On reverse idler gear shaft 13.990—14.000 (0.5508—0.5512) 
On mainshaft 1st gear 33.000— 33.016 (1.2992—1.3000) |} Wear or damage 
Inside diameter of needle bearing contact area 
On mainshaft 2nd gear 41.000—41.016 (1.6142—1.6148) | Wear or damage 
On mainshaft 4th gear 38.000—38.016 (1.4961 — 1.4967) 
On countershaft 1st gear 35.000— 35.016 (1.3780— 1.3786) 
On countershaft 3rd gear 38.000—38.016 (1.4961—1.6967) 
On countershaft 4th gear 33.000—33.016 (1.2992— 1.2998) 
On countershaft reverse gear 36.000— 36.016 (1.4173—1.4179) 
On reverse idler gear 18.007— 18.020 (0.7089—0.7094) 
On stator shaft (R. side) 26.000— 26.013 (1.0236— 1.0241) 
On stator shaft (stator side) 24.000— 24.021 (0.9449—0.9457) 
On reverse idler shaft holder 14.416—14.434 (0.5676—0.5683) | Wear or damage 
End play 
Mainshaft 1st gear 0.08—0.24 (0.003—0.009) 
Mainshaft 2nd gear 0.07—0.15 (0.003—0.006) 
Mainshaft 4th gear 0.10—0.22 (0.004—0.009) 
Countershaft 1st gear 0.10—0.45 (0.004—0.018) 
Countershaft 3rd gear 0.07—0.15 (0.003—0.006) 
Countershaft 4th gear 0.07—0.15 (0.003—0.006) 
Reverse idler gear 0.05—0.18 (0.002—0.007) 
Countershaft reverse gear ; 0.10—0.45 (0.004—0.018) 
Selector hub O.D. 51.87—51.90 (2.042~—~2.043) Wear or damage 
Mainshhaft 4th gear collar length 40.00— 40.05 (1.5748— 1.5768) 
Mainshaft 1st gear collar length 25,00— 25.15 (0.9843—0.9902) 
Mainshaft 1st gear collar flange thickness 2.5—2.6 (2.098— 2.102) Wear or damage 


Countershaft distance collar length 38.97—39.00 (1.534—1. 
39.02—39.05 (1.536—1. 
39.07—39.10 (1.538—1. 
39.12—39.15 (1.540—1. 
39.17—39.20 (1.542—1. 
39.22—39.25 (1.544—1. 
39.27—39.30 (1.546—1. 
38.87 —38.90 (1.530—1. 
38.92—38.95 (1.532—1. 


Countershaft reverse gear collar length 14.5— 14.55 (0.571 —0.573) 

Countershaft reverse gear collar flange thickness 2.45—2.55 (0.096—0.100) Wear or damage 
Countershaft 1st gear collar length 14.50—14.55 (0.571—0.573) 

Countershaft 1st gear collar flange thickness 2.45—2.55 (0.096 —0.100) Wear or damage 


(cont’d) 
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. Saks, ; Unit of length: mm (in) 
2WD Automatic Transmission M48A (cont’d)— Section 14 











MEASUREMENT STANDARD (NEW) 


3.47—3.50 (0.137—0.138) 
3.52—3.55 (0.139—0.140) 
3.57—3.60 (0.141 —0.142) 
3.62—3.65 (0.143—0.144) 
3.67—3.70 (0.145—0.146) 
3.72—3.75 (0.147 —0.148) 
3.77—3.80 (0.148—0.150) 
3.82—3.85 (0.151—0.152) 
3.87—3.90 (0.153—0.154) 


SERVICE LIMIT 





















Transmis- 
sion 
(cont'd) 





Mainshaft 2nd gear thrust washer thickness Wear or damage 


































Wear or damage 












Thrust washer thickness 
Mainshaft 4th gear 
Mainshaft ball bearing L. side 
Mainshaft 1st gear L. side 
Mainshaft 1st gear R. side 













4.45—4.55 (0.175—0.179) 
2.95—3.05 (0.116—0.120) 
1.45—1.50 (0.057—0.057) 
2.43—2.50 (0.096—0.098) 


2.87—2.90 (0.113—0.114) 
2.92—2.95 (0.115—0.116) 
2.97—3.00 (0.117—0.118) 
3.02—3.05 (0.119—0.120) 
3.07—3.10 (0.121—0.122) 
3.12—3.15 (0.123—0.124) 
3.17—3.20 (0.125—0.126) 
3.22—3.25 (0.127—0.128) 
3.27—3.30 (0.129—0.130) 
3.32—3.35 (0.131—0.132) 
3.37—3.40 (0.133—0.134) 


2.93—3.00 (0.115—0.118) 


Wear or damage 









Wear or damage 














Countershaft 3rd gear thrust washer thickness Wear or damage 










Wear or damage 











Mainshaft 4th gear thrust washer thickness 
One-way clutch contact area I.D. 
Countershaft 1st gear 
Parking gear 


Wear or damage 






























74.414—74.440 (2.930—2.931) 
57.755—57.768 (2.2738— 2.2743) 







Wear or damage 














Mainshaft feed pipe A, O.D. 8.97—8.98 (0.353—0.354) 8.95 (0.352) 
Mainshaft feed pipe B, O.D. 5.97—5.98 (0.2350—0.2354) 5.95 (0.234) 
Countershaft feed pipe O.D 7.97—7.98 (0.3138—0.3142) 7.95 (9.313) 
Mainshaft sealing ring thickness 1.980—1.995 (0.0780—0.0785) 1.80 (0.071) 
Mainshaft bushing 1|.D. 6.018—6.030 (0.2369—0.2374) 6.045 (0.2380) 
Mainshaft bushing I.D. 9.000—9.015 (0.3543—0.3549) 9.030 (0.355) 





Countershaft bushing |.D. 8.000—8.015 (0.3150—-0.3156) 8.030 (0.3161) 





Mainshaft sealing ring groove width 2.025—2.060 (0.0797 —0.081) 2.080 (0.082) 
Regulator | Sealing ring contact |.D. 32.000— 32.025 (1.260—1.261) 32.05 (1.262) 
valve body 
Shifting Reverse shift fork finger thickness 5.90—6.00 (0.232—0.236) 5.40 (0.213) 





















device and | Parking brake ratchet pawl Co 
parking Parking brake gear 


brake control] Throttle cam stopper height 
Shift fork shaft bore 1|.D. 


Wear or 
other defect 







18.5—18.6 (0.728—0.732) 


14.000— 14.005 (0.5512—0.5514) 
14.006— 14.010 (0.5514—0.5516) 
14.011—14.015 (0.5516—0.5518) 
37.000— 37.039 (1.4567— 1.4582) 


0.03—0.05 (0.001 —0.002) 
0.240—0.266 (0.009—0.010) 
0.063—0.088 (0.002—0.003) 
14.016—14.034 (0.5518—0.5525) 
13.980— 13.990 (0.5504— 0.5508) 






























Shift fork shaft valve bore I.D. 


Oil pump gear side clearance 
Oil pump gear-to-body clearance Drive 
Driven 


37.045 (1.4585) 
0.07 (0.003) 































Oil pump driven gear |.D. 
Oil pump shaft O.D. 


Wear or damage 
Wear or damage 


(cont'd) 
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Standard and Service Limits 
2WD Automatic Transmission M48A (cont'd) 


STANDARD (New) 


























MEASUREMENT —— ak : 
Wire Dia. O.D. Free Length No. of Coils 
Spring Orifice control valve spring 0.9 (0.035) 6.6 (0.260) | 44.0 (1.732) 22.0 
3-4 shift valve spring 32.9 (1.295) 6.4 
3-4 shift ball spring 0.45 (0.018) 4.5 (0.177) | 12.0 (0.472) 6.7 
Cooler relief valve spring 8.4 (0.331) | 36.4 (1.433) 12.0 





Relief valve spring 














8.4 (0.331) 


52.0 (2.047) 











1.0 (0.039) 
0.7 (0.028) 


0.4 (0.016) 


2-3 shift valve spring 
2-3 shift ball spring 
1-2 shift valve spring 








7.6 (0.299) 
4.5 (0.177) 





14.7 (0.579) 


0.5 (0.020) 4.5 (0.177) | 44.5 (1.752) 





43.0 (1.693) 









7.3 






















1-2 shift ball spring 0.4 (0.016) 4.5 (0.177) | 11.3 (0.445) 8.0 
Regulator valve D12B1 86.5 (3.406) 16.5 
spring A Others 88.1 (3.468) 16.5 


Regulator valve spring B 





Stator reaction spring 


Lock-up control D12B1/D15B3 
valve spring D15B4/D16A8/D16A9 


Torque converter check valve spring 


Modulator 
valve spring 


D12B1/D15B3 1.2 (0.047) 

1.2 (0.047) 
D15B4/D16A8 1.2 (0.047) 
D16A9 1.2 (0.047) 













Throttle valve A D12B1/D15B3 1.1 (0.043) 
spring 1.1 
1.0 
1.0 

D15B4/D16A8 1.0 (0.039) 

D16A9 1.0 (0.039) 
























1.0 (0.039) 8.5 (0.335) 
1.0 (0.039) 8.5 (0.335) 
Throttle valve A adjusting spring 0.8 (0.031) 6.2 (0.244) 
Throttle valve B D1i2B1/D15B3 1.4 (0.055) 8.5 (0.335) 
spring 1.4 (0.055) 8.5 (0.335) 
1.6 (0.063) 8.5 (0.335) 


D15B4/D16A8 
D16A9 


1.6 (0.063) 
1.6 (0.063) 
1.6 (0.063) 





8.5 (0.335) 
8.5 (0.335) 


8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 








1.8 (0.071) | 14.7 (0.579) 

1.8 (0.071) | 14.7 (0.579) 

1.8 (0.071) | 9.6 (0.378) | 44.0 (1.732) 
*26.4 (1.039) | 30.3 (1.193) 

0.7 (0.028) | 6.6 (0.260) 

0.6 (0.024) | __ 6.6 (0.260) , 

1.1 (0.043) | _8.4 (0.331) | 36.4 (1.433) 


26.3 (1.035) 
27.2 (1.071) 


9.4 (0.370) 
9.4 (0.370) 


9.4 (0.370) 
9.4 (0.370) 


8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 











26.3 (1.035) 
26.4 (1.039) 


22.3 (0.878) 
22.3 (0.878) 
22.2 (0.874) 
22.1 (0.870) 


22.2 (0.874) 
22.1 (0.870) 
22.5 (0.886) 
22.3 (0.878) 













41.4 (1.630) 
41.4 (1.630) 
41.3 (1.626) 


41.3 (1.626) 
41.4 (1.630) 
41.3 (1.626) 


*: Inside Diameter 


3-22 








7 
2 


32.5 (1.280) 14.0 
32.8 (1.291) 15.8 


5 

4 
8.0 
8.0 
8.0 
8.0 
8.1 





















ZWD Automatic Transmission M48A (cont'd) 


Spring 


Unit of length: mm (in) 


STANDARD (New) 














MEASUREMENT 
Wire Dia. | O.D. Free Length No. of Coils 


Throttle vaive B adjusting spring 0.8 (0.031) 6.2 (0.244) | 30.0 (1.181) 8.0 
3rd accumulator spring 2.9 (0.114) | 15.5 (0.689) ) 79.5 (3.130) 15.0 


2nd accumulator spring 3.9 (0.154) | 20.2 (0.795) 
4th accumulator spring 77.4 (3.047) 10.2 
0.7 (0.028) 43.8 (1.724) 21.7 
1.0 (0.039) 44.0 (1.732) 18.2 


0.7 (0.028) 8.1 (0.319) | 39.0 (1.535) 
1.1 (0.043) 8.1 (0.319) | 51.8 (2.039) 


1.0 (0.039) 6.6 (0.260) | 52.3 (2.059) 30.1 
1.0 (0.039) | 18.8 (0.740) | 32.9 (1.295) 


0.9 (0.035) | 11.8 (0.465) 
0.9 (0.035) | 11.8 (0.465) 


4.0 (0.157) | 21.5 (0.846) 
1.0 (0.039) | 10.1 (0.398) 
0.9 (0.035) 6.1 (0.240) 
0.9 (0.035) 8.6 (0.339) 
0.9 (0.035) 6.1 (0.240) 























Reverse timing valve spring 




















Servo control valve spring 


Lock-up shift D12B1/D15B3 
valve spring D15B4/D16A8/D16A39 


Lock-up timing valve spring 






























































Governor spring A 









Governor spring B 



















1st-hold accumulator spring 8.3 


12.5 











Kick-down valve spring 

















Orifice control valve spring 










Shift timing valve spring 












4th exhaust valve spring 






































Accumulator D12B1/D15B3 1.2 (0.047) 7.7 (0.303) 19.8 
valve spring D15B4/D16A8/D16A9 1.2 (0.047) 7.7 (0.303) 21.8 
Lock-up cut valve spring 0.7 (0.028) 7.6 (0.299) 18.0 
Reverse control valve spring 0.7 (0.028) 7.6 (0.299) 15.3 








CPC (Clutch Pressure Control) 
valve spring 


0.9 (0.035) 8.6 (0.339) | 18.2 (0.717) 



















Governor spring A 







1.0 (0.039) 
0.9 (0.035) 
0.29 (0.011) 


2.34 x 2.90 
(0.092 x 0.114) 


2.8 (0.110) 


18.8 (0.740) 
11.8 (0.465) 
4.0 (0.157) 
-21.5 (0.846) 


20.4 (0.803) 
27.8 (1.094) 6.0 
14.0 (0.551) 13.0 


66.7 (2.626) 10.2 


40.0 (1.575) 8.8 











Governor spring B 



















1st accumulator one-way ball spring 











1st accumulator spring A 











ist accumulator spring B 13.1 (0.516) 
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Standards and Service Limits 


2WD Automatic Transmission M24A — Section 14 








MEASUREMENT 
Transmis- Capacity 2 (US qt, Imp qt) 
sion fluid 
Hydraulic Line pressure at 2,000 min-' (rpm) N or P 
a 2nd clutch pressure at 2,000 min-1 (rpm) Da 
(kg/cm2, site 
psi) 3rd clutch pressure at 2,000 min~' (rpm) Da 
D16Z6, 
Sean: 4th clutch pressure at 2,000 min-' (rpm) Da 


2nd clutch pressure at 2,000 min~' (rpm) 2 
1st clutch pressure at 2,000 min-' (rpm) Da or 1 


Governor pressure 


at 37.5 mph (60 km/h) D16A7 


D16Z6, D16A8 


STANDARD (NEW) SERVICE LIMIT 





5.9 (6.2, 5.2) for overhaul 
2.7 (2.8, 2.4) for fluid change 


850—900 (8.5—9.0, 121—128) 






800 (8.0, 114) 

























400 (4.0, 57) 350 (3.5, 50) 

throttle fully closed throttle fully 
closed 

850—900 (8.5—9.0, 121—128) | 

throttle more than 1/8 opened 800 (8.0, 114) 





throttle more 
than 1/8 opened 


800 (8.0, 114) 
800 (8.0, 114) 


175 (1.75, 25) 
177 (1.77, 25) 














850—900 (8.5—9.0, 121—128) 
850—900 (8.5—9.0, 121—128) 


180—190 (1.80—1.90, 26—27) 
182—192 (1.82—1.92, 26—27) 


















Hydraulic 
pressure 
kPa 
(kg/cm2, 
psi) 
D15B2 





Throttle pressure B 


Throttle pressure A 
D16Z6 


Throttle pressure A 
D16A8 


Throttie pressure A 
D16A7 


Throttle fully closed 
Throttle fully open 





Throttle fully closed 
Throttle fully open 


Throttle fully closed 
Throttle fully open 


Throttle fully closed 
Throttle fully open 


Line pressure at 2,000 min~1 (rpm) N or P 


2nd clutch pressure at 2,000 min-' (rpm) Da 


3rd clutch pressure at 2,000 min—' (rpm) D4 


4th clutch pressure at 2,000 min-' (rpm) Da 


2nd clutch pressure at 2,000 min~' (rpm) 2 


1st clutch pressure at 2,000 min~' (rpm) Da or 1 


Governor pressure at 37.5 mph (60 km/h) 


Throttle pressure B 


Throttle pressure A 


Throttle fully closed 
Throttle fully open 


Throttle fully closed 
Throttle fully open 


Stall speed min~1 (rpm) (check with car on level ground) 
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O—15 (O—0.15, O—2) 
850—900 (8.5—9.0, 121—128) 


O—5 (O—0.05, 0-1) 

505—520 (5.05—5.2, 72—74) 
O—5 (O—0.05, O—1) 

535—550 (5.35—5.5, 76—78) 
O—5 (O—0.05, O—1) 

515—530 (5.15—5.3, 73—75) 
800—850 (8.0—8.5, 114—121) 


400 (4.0, 57) 350 (3.5, 50) 
throttle fully closed throttle fully 
| closed 


750 (7.5, 107) 





800—850 (8.0—8.5, 114-121) | 


750 (7.5, 107) 
throttle more 
than 1/8 opened 


800—850 (8.0—8.5, 114—121) 750 (7.5, 107) 
800—850 (8.0—8.5, 114—121) 750 (7.5, 107) 
180—190 (1.80—1.90, 26—27) 175 (1.75, 25) 


O—15 (O—0.15, O—2) == 
750 (7.5, 107) 


800—850 (8.0—8.5, 114—121) 
500 (5.0, 71) 


O—5 (O—0.05, O0—1) 
2,400—2,800 aa 


505—520 (5.05—5.2, 72—74) 
(cont'd) 


throttle more than 1/8 opened 





Unit of length: mm (in) 
2WD Automatic Transmission M24A (cont'd) — Section 14 





MEASUREMENT STANDARD (NEW) SERVICE LIMIT 


Clutch Clutch initial clearance ist, 2nd 0.65—0.85 (0.026—0.033) == 
3rd, 4th 0.40—0.60 (0.016—0.024) —_ 
1st-hold 0.5—0.8 (0.02—0.03) rae 
Clutch return spring free length 1st 31.0 (1.22) 29.0 (1.14) 
2nd, 3rd, 4th 30.5 (1.20) 28.5 (1.12) 
1st-hold 34.6 (1.36) 32.6 (1.28) 
Clutch disc thickness 1.88—2.00 (0.074—0.079) Until grooves 
worn out 
Clutch plate thickness tst 1.55—1.65 (0.061 —0.065) Discoloration 
Except 1st 1.95—2.05 (0.077—0.081) Discoloration 


Clutch end plate thickness MARK 1 2.3—2.4 (0.091—0.094) Discoloration 

(except 1st-hold} MARK 2 2.4—2.5 (0.094—0.098) A 
MARK 3 2.5—2.6 (0.098—0.102) 
MARK 4 2.6—2.7 (0.102—0.106) 
MARK 5 2.7—2.8 (0.106—0.110) 
MARK 6 2.8—2.9 (0.110—0.114) 
MARK 7 2.9—3.0 (0.114—0.118) 
MARK 8 3.0—3.1 (0.118—0.122) 
MARK 9 3.1—3.2 (0.122—0.126) 
MARK 10 3.2—3.3 (0.126—0.130) 
MARK 11 2.0—2.1 (0.079—0.083) 
MARK 12 2.1—2.2 (0.083—0.087) q 
MARK 13 2.2—2.3 (0.087—0.091) Discoloration 


Clutch end plate thickness MARK 1 2.05—2.10 (0.081 —0.083) Discoloration 
(1st-hold) MARK 2 2.15—2.20 (0.085—0.087} 

MARK 3 2.25—2.30 (0.089-—0.091) 

MARK 4 2.35—2.40 (0.093—0.094) 

NO MARK 2.45—2.50 (0.096—0.098) 

MARK 6 2.55—2.60 (0.100—0.102) 

MARK 7 2.65—2.70 (0.104—0.106) Discoloration 


(cont'd) 
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Standards and Service Limits 
2WD Automatic Transmission M24A (cont'd) — Section 14 





























MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Trans- Diameter of needle bearing contact area 
mission On mainshaft and stator shaft 22.980—22.993 (0.9047—0.9052) Wear or damage 
On mainshaft 2nd gear 35.975—35.991 (1.4163—1.4169) 
On mainshaft 4th gear collar 31.975—31.991 (1.2589—1.2595) 
On mainshaft 1st gear collar 30.975—30.991 (1.2195—1.2201) 
On countershaft (L. side) 36.004— 36.017 (1.4175—1.4180) 
On countershaft 3rd gear distance colfar 31.975—31.991 (1.2589— 1.2595) 
On countershaft 4th gear 27.980—27.993 (1.1016~—1.1021) 
On countershaft reverse gear collar 31.975—31.991 (1.2589—1.2595) 
On countershaft 1st gear collar 31.975—31.991 (1.2589— 1.2595) 
On subshaft (L. side) 25.991 — 26.000 (1.0233—1.0236) 
On subshaft 4th gear collar 27.980— 27.993 (1.1016—1.1021) 
On reverse idler gear shaft 13.990— 14.000 (0.5508—0.5512) 
On mainshaft 1st gear 35.000— 35.016 (1.3780—1.3786) 
On mainshaft 2nd gear 41.000—41.016 (1.6142— 1.6148) 
On mainshaft 4th gear 38.000— 38.016 (1.4961 — 1.4967) 
On countershaft 1st gear 38.000— 38.016 (1.4961— 1.4967) Wear or damage 
Inside diameter of needle bearing contact area 
On countershaft 3rd gear 38.000— 38.016 (1.4961 ~— 1.6967) Wear or damage 
On countershaft 4th gear 33.000— 33.016 (1.2992— 1.2998) 
On countershaft reverse gear 38.000— 38.016 (1.4961 — 1.4967) 
On subshaft 4th gear 32.000—32.016 (1.2598— 1.2605) 
On reverse idler gear 18.007— 18.020 (0.7089—0.7094) 
On stator shaft (R. side) 29.000— 29.013 (1.1417—1.1422) 
On stator shaft (stator side) 27.000—27.021 (1.0630—1.1638) 
On reverse idler shaft holder 14.416— 14.434 (0.5676—0.5683) Wear or damage 
End play é 
Mainshaft 1st gear 0.08—0.24 (0.003—0.009) =. 
Mainshaft 2nd gear 0.05—0.13 (0.002—0.0051) = 
Mainshaft 4th gear 0.05—0.135 (0.002—0.0053) = 
Countershaft 1st gear 0.1—0.5 (0.004—0.020) ae 
Countershaft 3rd gear 0.05—0.13 (0.002—0.0051) == 
Countershaft 4th gear 0.05—0.13 (0.002—0.0051) — 
Subshaft 4th gear 0.05—0.17 (0.002—0.007) — 
Reverse idler gear 0.05—0.18 (0.002—0.007) — 
Countershaft reverse gear 0.10—0.25 (0.004—0.010) 
Selector hub O.D. 51.87—51.90 (2.042—2.043) Wear or damage 
Mainshaft 4th gear collar length 45.00—45.03 (1.772—1.773) 
Mainshaft 1st gear collar length 27.00—27.15 (1.063— 1.069) 
Mainshaft 1st gear collar flange thickness 2.5—2.6 (2.098—2.102) Wear or damage 









38.97—39.00 (1.534—1. 
39.02—39.05 (1.536—1.537) 
39.07—39.10 (1.538— 1.539) 
39.12—39.15 (1.540—1.541) 
39.17—39.20 (1.542—1.543) 
39.22—39.25 (1.544—1.545}) 
39.27—39.30 (1.546—1.547) 
38.87—38.90 (1.530—1.531) 
38.92—38.95 (1.532—1. 


14.5—14.6 (0.571—0.575) 
2.4—2.6 (0.094—0.102) 
14.5—14.6 (0.571 —0.575) 
2.4—2.6 (0.094—0.102) 
24.0—24.1 (0.945—0.949) 
3.00—3.15 (0.118—0.124) 


Countershaft distance collar length 






















Countershaft reverse gear collar length 
Countershaft reverse gear collar flange thickness 
Countershaft 1st gear collar length 

Countershaft 1st gear collar flange thickness 
Subshaft 4th gear collar length 

Subshaft 4th gear collar flange thickness 





Wear or damage 













Wear or damage 
Wear or damage 
Wear or damage 


(cont'd) 
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2WD Automatic Transmission M24A (cont’d)— Section 14 


MEASUREMENT 





Trans- 
mission 
(cont'd) 


STANDARD (NEW) 


Unit of length: mm {in) 


SERVICE LIMIT 





Mainshaft 2nd gear thrust washer thickness 


3.47—3.50 (0.137—0.138) 


3.52—3.55 (0.139—0.140) 
3.57—3.60 (0.141—0.142) 
3.62—3.65 (0.143—0.144) 
3.67 —3.70 (0.145—0.146) 
3.72—3.75 (0.147—0.148) 
3.77—3.80 (0.148—0.150) 
3.82—3.85 (0.151—0.152) 
3.87—3.90 (0.153—0.154) 















Regulator 
valve body 





Thrust washer thickness 
Mainshaft 4th gear 
Mainshaft ball bearing L. side 
Mainshaft 1st gear L. side 
Mainshaft 1st gear R. side 





Countershaft 3rd gear thrust washer thickness 





Mainshaft 4th gear thrust washer thickness 
One-way clutch contact area |.D. 
Countershaft 1st gear 
Parking gear 
Mainshaft feed pipe A, O.D. 
Mainshaft feed pipe B, O.D. 
Countershaft feed pipe O.D 
Subshaft feed pipe O.D. 
Mainshaft sealing ring thickness 
(29 mm and 35 mm) 
Mainshaft bushing I.D. 
Mainshaft bushing |.D. 
Countershaft bushing |.D. 
Subshaft bushing |.D. 
Mainshaft sealing ring groove width 


4.45—4.55 (0.175—0.179)} 
3.45—3.55 (0.136—0.140) 
1.45—1.50 (0.057—0.057) 





3.43—3.50 (0.135—0.138) 


2.97—3.00 (0.117—0.118) 
3.02—3.05 (0.119—0.120) 
3.07—3.10 (0.121—0.122) 
3.12—3.15 (0.123—0.124) 
3.17—3.20 (0.125—0.126) 
3.22—3.25 (0.127—0.128) 
3.27—3.30 (0.129—0.130) 
3.32—3.35 (0.131—0.132) 
3.37—3.40 (0.133—0.134) 
3.42—3.45 (0.135—0.136) 
3.47—3.50 (0.137—0.138) 


2.93—3.00 (0.115—0.118) 


8.97—8.98 (0.353—0.354) 
5.97—5.98 (0.2350—0.2354) 
7.97—7.98 (0.3138—0.3142) 
7.97—7.98 (0.3138—0.3142) 
1.980—1.995 (0.0780—0.0785) 





6.018—6.030 (0.2369—0.2374) 
9.000—-9.015 (0.3543—0.3549) 
8.000—8.015 (0.3150—0.3156) 
8.000—8.015 (0.3150—0.3156) 
2.025 —2.060 (0.0797—0.081) 





Sealing ring contact I.D. 


83.339—83.365 (3.2810—3.2821) 
66.685— 66.698 (2.6254—2.6259) 


Wear or damage 


Wear or damage 


Wear or damage 





Wear or damage 


Wear or damage 





Wear or damage 


Wear or damage 













Wear or damage 
8.95 (0.352) 
5.95 (0.234) 
7.95 (9.313) 
7.95 (0.313) 
1.80 (0.071) 


6.045 (0.2380) 
9.030 (0.355) 

8.030 (0.3161) 
8.030 (0.3161) 
2.080 (0.082) 


35.000— 35.025 (1.3780— 1.3782) | 35.050 (1.3799) 





Shifting 
device and 
parking 

brake control 






Reverse shift fork finger thickness 
Parking brake ratchet pawl 
Parking brake gear 

Throttle cam stopper height 


5.90—6.00 (0.232—0.236) 


27.0—27.1 (1.063—1.067) 








Servo 
body 








Shift fork shaft bore |.D. 
Shift fork shaft valve bore |.D. 








Oil pump 





Oil pump gear side clearance 

Oil pump gear-to-body clearance Drive 
Driven 
Oil pump driven gear I.D. 


Oil pump shaft O.D. 


0.03—0.05 (0.001 —0.002) 
0.210—0.265 (0.0083—0.0104) 
0.070—0.125 (0.0028—0.0049) 





14.000— 14.010 (0.5512—0.5516) 
37.000-—-37.039 (1.4567—1.4582) 


14.016—14.034 (0.5518—0.5525) 
13.980—13.990 (0.5504 —0.5508) 


5.40 (0.213) 
Wear or 


other defect 


37.045 (1.4585) 










0.07 (0.003) 


Wear or damage 
Wear or damage 


(cont'd) 
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Standards and Service Limits - 


2WD Automatic Transmission M24A (cont'd) — Section 14 


Springs 
D16Z6, 
D16A7, 
D15B2 
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MEASUREMENT 


Regulator valve spring A 
Regulator valve spring B 
Stator reaction spring 
Torque converter check valve spring 
Modulator valve spring 

Relief valve spring 

Cooler check valve spring 

Governor spring A 

Governor spring B 


2—3 orifice control valve spring 
4—3 kick-down valve spring 
2/3-—4 orifice control valve spring 
Throttle vaive spring A 

Throttle valve spring A 

Throttle valve spring A 

Throttle valve spring A 

Throttle valve adjust spring B 
Throttle valve adjust spring A 
Throttle valve spring B 

Throttle valve spring B 

Throttle valve spring B 

1—2 shift valve spring 

1—2 shift valve ball spring 
2—3 shift valve spring 

2—3 shift valve ball spring 
3—4 shift valve spring 

3—4 shift valve ball spring 
1st-hold accumulator spring 

1st accumulator spring 

2nd accumulator spring 

3rd accumulator spring 

4th accumulator spring 

Lock-up shift valve spring 
Lock-up timing valve spring 
Lock-up control valve spring C 
Lock-up control valve spring D 
Lock-up control valve spring E 
Governor cut valve spring 

CPC valve spring A 

CPC valve spring B 

Reverse control valve spring 
3—2 timing valve spring 

3—2 kick-down spring 

Servo control valve spring 

2—1 timing valve spring 
4th exhaust valve spring 








1.8 (0.07) 
1.8 (0.07) 
5.5 (0.22) 
1.1 (0.04) 
1.2 (0.05) 
1.1 (0.04) 
1.1 (0.04) 
1.0 (0.04) 
0.9 (0.04) 
0.9 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.1 (0.04) 
1.1 (0.04) 
0.8 (0.03) 
0.8 (0.03) 
1.4 (0.06) 
1.4 (0.06) 
1.4 (0.06) 
0.45 (0.018) 
0.45 (0.018) 
0.9 (0.04) 
0.4 (0.02) 
0.9 (0.04) 
0.5 (0.02) 
4.0 (0.16) 
2.6 (0.10) 
3.5 (0.14) 
2.9 (0.11) 
2.8 (0.11) 
0.9 (0.04) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.7 (0.03) 
1.2 (0.05) 
1.3 (0.05) 
0.3 (0.04) 
0.7 (0.03) 
0.9 (0.04) 







































STANDARD (NEW) 


14.7 (0.58) 
9.6 (0.38) 
26.4 (1.04) 
8.4 (0.33) 
7.0 (0.28) 
8.6 0.34) 
8.4 (0.33) 
18.8 (0.74) 
11.8 (0.47) 
11.8 (0.47) 
6.6 (0.26) 
6.6 (0.26) 
8.6 (0.34) 
8.5 (0.33) 
8.5 (0.33) 
8.5 (0.33) 
8.5 (0.33) 
6.2 (0.24) 
6.2 (0.24) 
8.5 (0.33) 
8.5 (0.33) 
8.5 (0.33) 
5.1 (0.20) 
4.5 (0.18) 
7.1 (0.28) 
4.5 (0.18) 
9.6 (0.38) 
4.5 (0.18) 
21.5 (0.85) 
24.3 (0.96) 

22 (0.87) 
17.5 (0.69) 
16 (0.63) 
7.6 (0.30) 
6.6 (0.26) 
6.6 (0.26) 
6.6 (0.26) 
6.6 (0.26) 
7.6 (0.30} 
8.4 (0.33) 
8.4 (0.33) 
7.1 (0.28) 
8.6 (0.34) 
8.6 (0.34) 
6.4 (0.25) 
5.6 (0.22) 
6.6 (0.26) 








Free Length No. of Coils 


88.6 (3.49) 
44.0 (1.73) 
30.3 (1.19) 
33.8 (1.33) 
27.2 (1.07) 
37.1 (1.46) 
33.8 (1.33) 
32.9 (1.30) 
27.8 (1.09) 
29.1 (1.15) 
29.9 (1.18) 
29.9 (1.18) 
52.2 (2.06) 
22.2 (0.87) 
22.1 (0.87) 
22.3 (0.87) 








22.3 (0.87} 
30 (1.18) 
27 (1.06) 
41.5 (1.63) 
41.5 (1.63) 
41.6 (1.64) 
52.8 (2.08) 
10.7 (0.42) 
64.7 (2.55) 
14.7 (0.58) 
32.5 (1.28) 
11.3 (0.44) 
71.7 (2.82) 
79.8 (3.14) 
75.4 (2.97) 
81.5 (3.21) 
85.0 (3.35) 
- 73.7 (2.90) 
61.5 (2.42) 
50.6 (1.99) 
50.6 (1.99) 
50.6 (1.99) 
44.5 (1.75) 
25.5 (1.00) 
25.5 (1.00) 
40 (1.57) 
46.9 (1.85) 
45.6 (1.80) 
34.1 (1.34) 

33 (1.30) 
43.3 (1.70) 
















































































(cont'd) 


2WD Automatic Transmission M24A (cont'd) — Section 14 


Springs 
D1i6A8 


MEASUREMENT 












Wire Dia. 


Unit of fength: mm (in) 


STANDARD (NEW) 








oO.D. 








Regulator valve spring A 
Regulator valve spring B 
Stator reaction spring 
Torque converter check valve spring 
Modulator valve spring 

Relief valve spring 

Cooler check valve spring 

Governor spring A 

Governor spring B 


2—3 orifice control valve spring 
4—3 kick-down valve spring 
2/3—4 orifice control valve spring 
Throttle valve spring A 
Throttle valve spring A 
Throttle valve spring A 
Throttle valve spring A 
Throttle valve adjust spring B 
Throttle valve adjust spring A 
Throttle valve spring B 
Throttle valve spring B 
Throttle valve spring B 

1—2 shift valve spring 

1—2 shift valve ball spring 
2—3 shift valve spring 

2—3 shift valve ball spring 
3—4 shift valve spring 

3—4 shift valve ball spring 
1st-hold accumulator spring 
1st accumulator spring 

2nd accumulator spring 

3rd accumulator spring 

4th accumulator spring 
Lock-up shift valve spring 
Lock-up timing valve spring 
Lock-up control valve spring C 
Lock-up control valve spring D 
Lock-up control valve spring E 
Governor cut valve spring 
CPC vaive spring A 

CPC valve spring B 

Reverse control valve spring 
3—2 timing valve spring 

3—2 kick-down spring 

Servo control valve spring 
2—1 timing valve spring 

4th exhaust valve spring 








1.8 (0.07) 
1.8 (0.07) 
5.5 (0.22) 
1.1 (0.04) 
1.2 (0.05) 
1.1 (0.04) 
1.1 (0.04) 
1.0 (0.04) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.0 (0.04) 
1.1 (0.04) 
1.0 (0.04) 
0.8 (0.03) 
0.8 (0.03) 
1.4 (0.06) 
1.4 (0.06) 
1.4 (0.06) 
0.5 (0.02) 
0.45 (0.018) 
0.9 (0.04) 
0.45 (0.018) 
0.8 (0.03) 
0.45 (0.018) 
4.0 (0.16) 
2.6 (0.10) 
3.5 (0.14) 
2.9 (0.11) 
2.8 (0.11) 
0.9 (0.04) 
0.7 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.8 (0.03) 
0.7 (0.03) 
1.2 (0.05) 
1.3 (0.05) 
0.9 (0.04) 
0.7 (0.03) 
0.9 (0.04) 














Free Length 





14.7 (0.58) 
9.6 (0.38) 
26.4 (1.04) 
8.4 (0.33) 
7.0 (0.28) 
8.6 (0.34) 
8.4 (0.33) 
18.8 (0.74) 
11.8 (0.47) 
11.8 (0.47) 
11.8 (0.47) 
6.6 (0.26) 
6.6 (0.26) 


4.5 (0.18) 
21.5 (0.85) 
24.3 (0.96) 

22 (0.87) 
17.5 (0.69) 

16 (0.63) 

7.6 (0.30) 

6.6 (0.26) 

6.6 (0.26) 

6.6 (0.26) 

6.6 (0.26) 

7.6 (0.30) 

8.4 (0.33) 

8.4 (0.33) 

7.1 (0.28) 

8.6 (0.34) 

8.6 (0.34) 

6.4 (0.25) 

5.6 (0.22) 

6.6 (0.26) 





88.6 (3.49) 
44.0 (1.73) 
30.3 (1.19) 
33.8 (1.33) 
27.6 (1.09) 
37.1 (1.46) 
33.8 (1.33) 
18.0 (0.71) 
30.0 (1.18) 
34.4 (1.35) 
30.9 (1.22) 
29.9 (1.18) 
29.9 (1.18) 
52.2 (2.06) 
22.2 (0.87) 
22.1 (0.87) 
22.3 (0.87) 
22.3 (0.87) 

30 (1.18) 

27 (1.06) 
41.5 (1.63) 
41.5 (1.63) 
41.6 (1.64) 
52.0 (2.05) 
10.7 (0.42) 
53.8 (2.12) 
12.0 (0.47) 
27.1 (1.07) 
13.5 (0.53) 
71.7 (2.82) 
79.8 (3.14) 
75.4 (2.97) 
81.5 (3.21) 
85.0 (3.35) 
73.7 (2.90) 
64.3 (2.53) 
50.6 (1.99) 
50.6 (1.99) 
50.6 (1.99) 
44.5 (1.75) 
25.5 (1.00) 
25.5 (1.00) 

40 (1.57) 
46.9 (1.85) 
45.6 (1.80) 
34.1 (1.34) 

33 (1.30) 
43.3 (1.70) 








No. of Coils 
16.5 


(cont'd) 
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Standards and Service Limits 


4WD Automatic Transmission M25A— Section 


MEASUREMENT 


Transmis-| Capacity & (US qt, Imp qt) 
sion fiuid 


Hydraulic | Line pressure at 2,000 min-' (rpm) N or P 
pressure ad 

kPa 2nd clutch pressure at 2,000 min-' (rpm) Da 
(kg/cm2, ___————-——- 

psi) 3rd clutch pressure at 2,000 min-' (rpm) Da 


Se throttle more than 3/8 opened 
4th clutch pressure at 2,000 min-! (rpm) Da 


14 


STANDARD (NEW) SERVICE LIMIT 


6.4 (6.8, 5.6) for overhaul 
3.2 (3.4, 2.8) for fluid change 


850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 





500 (5.0, 71) 450 (4.5, 61) 
throttle fully closed throttle fully 
| closed 
850—900 (8.5—9.0, 121—128) 
800 (8.0, 114) 


throttle more 
than 3/8 opened 





2nd clutch pressure at 2,000 min-' (rpm) 2 


ist-hold clutch pressure at 2,000 min~' (rpm) 1 


ist clutch pressure at 2,000 min-' (rpm) Da or 1 














Throttle pressure B 


Stall speed min~' (rpm) (check with car on level ground) 








Clutch Clutch initial clearance 1st, 2nd 0.65—0.85 (0.026—0.033) — 
3rd, 4th 0.40—0.60 (0.016—0.024) —= 
1st-hold 0.5—0.8 (0.02—0.03) = 
Clutch return spring free length 1st 31.0 (1.22) 29.0 (1.14) 
2nd, 3rd, 4th | 30.5 (1.20) 28.5 (1.12) 
1st-hold 34.6 (1.36) 32.6 (1.28) 
Clutch disc thickness 1.88—2.00 (0.074—0.079) Until grooves 
worn out 
Clutch plate thickness 1st 1.55—1.65 (0.061 —0.065)}) Discoloration 
Except 1st 1.95—2.05 (0.077—0.081) Discoloration 
Clutch end plate thickness MARK 1 2.3—2.4 (0.091 —0.094) Discoloration 
(except 1st-hold) MARK 2 2.4—2.5 (0.094—0.098) 
MARK 3 2.5—2.6 (0.098—0.102) 
MARK 4 2.6—2.7 (0.102—0.106)} 
MARK 5 2.7—2.8 (0.106—0.110) 
MARK 6 2.8—2.9 (0.110—0.114) 
MARK 7 2.9—3.0 (0.114—0.118) 
MARK 8 3.0—3.1 (0.118—0.122) 
MARK 9 3.1—3.2 (0.122—0.126) 
MARK 10 | 3.2—3.3 (0.126—0.130) 
MARK 11 | 2.0—2.1 (0.079—0.083) 
MARK 12 | 2.1—2.2 (0.083—0.087) 
MARK 13 | 2.2—2.3 (0.087—0.091) Discoloration 
Clutch end plate thickness MARK 1 2.05—2.10 (0.081 —0.083) Discoloration 
(1st-hold) MARK 2 2.15—2.20 (0.085—0.087) 
MARK 3 2.25—2.30 (0.089—0.091) 
MARK 4 2.35—2.40 (0.093—0.094) 
NO MARK | 2.45—2.50 (0.096—0.098) 
MARK 6 2.55—2.60 (0.100—0.102) 
MARK 7 2.65—2.70 (0.104—0.106) Discoloration 


3-30 


Throttle fully closed 
Throttle fully open 


850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 
850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 
850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 
fe) —— 

850—900 (8.5—9.0, 121—128) 800 (8.0, 114) 


2,300— 2,900 ——= 



















































(cont'd) 


4WD Automatic Transmission M25A (cont'd) — Section 14 











Unit of length: mm (in) 


MEASUREMENT STANDARD (NEW) 
Trans- Diameter of needle bearing contact area 
mission On mainshaft and stator shaft 19.980— 19.993 (0.7866—0.7871) 
On mainshaft 2nd gear 35.975—35.991 (1.4163—1.4169) 
On mainshaft 4th gear collar , 31.975—31.991 (1.2589—1.2595) 
On mainshaft 1st gear collar 30.975—30.991 (1.2195— 1.2201) 
On countershaft (L. side) 36.004—36.017 (1.4175—1.4180) 
On countershaft 3rd gear distance collar 31.975—31.991 (1.2589—1.2595) 
On countershaft 4th gear 27.980—27.993 (1.1016—1.1021) 
On countershaft reverse gear collar 29.980— 29.993 (1.1803— 1.1808) 
On countershaft 1st gear collar 31.975—31.991 (1.2589—1.2595) 
On subshaft (L. side) 27.991 —28.000 (1.1020—1.1024) 
On subshaft 4th gear collar 29.980—29.993 (1.1803— 1.1808) 
On reverse idler gear shaft 13.990—14.000 (0.5508—0.551 2) 
Inside diameter of needle bearing contact area 
On mainshaft 1st gear 36.000— 36.016 (1.4173—1.4179) 
On mainshaft 2nd gear 41.000—41.016 (1.6142—1.6148) 
On mainshaft 4th gear 38.000—38.016 (1.4961— 1.4967) 
On countershaft 1st gear 38.000— 38.016 (1.4961 — 1.4967) 
On countershaft 3rd gear 38.000— 38.016 (1.4961—1.6967) 
On countershaft 4th gear 33.000—33.016 (1.2992— 1.2998) 
On countershaft reverse gear 36.000—36.016 (1.4173—1.4179) 
On subshaft 4th gear 35.000— 35.016 (1.3780— 1.3786) 
On reverse idler gear 18.007— 18.020 (0.7089—0.7094) 
On stator shaft (R. side) 26.000— 26.013 (1.0236—1.0241) 
On stator shaft (stator side) 24.000— 24.021 (0.9449—0.9457) 
On reverse idler shaft holder 14.416—14.434 (0.5676—0.5683) 
End play 
Mainshaft 1st gear 0.08—0.24 (0.003—0.009) 
Mainshaft 2nd gear 0.07—0.15 (0.003—0.006) 
Mainshaft 4th gear O0—0.08 (O—0.003) 
Countershaft 1st gear 0.1-—0.45 (0.004—0.018) 
Countershaft 3rd gear 0.07—0.15 (0.003—0.006) 
Countershaft 4th gear 0.07—0.15 (0.003—0.006) 
Reverse idler gear 0.05—0.18 (0.002—0.007) 
Countershaft reverse gear 0.1—0.45 (0.004—0.018) 
Selector hub O.D. 51.87—51.90 (2.042—2.043) 


Mainshaft 4th gear collar !ength 
Mainshaft 1st gear collar length 





Countershaft distance collar fength 38.97—39.00 (1. 
39.02—39.05 (1. 
39.07—39.10 (1. 
39.12—39.15 (1. 
39.17—39.20 (1. 
39.22—39.25 (1. 
39.27—39.30 (1. 
38.87—38.90 (1. 
38.92—38.95 (1. 
















Countershaft reverse gear collar length 
Countershaft reverse gear collar flange thickness 
Countershaft 1st gear collar length 

Countershaft 1st gear collar flange thickness 
Subshaft 4th gear collar length 

Subshaft 4th gear collar length of needle bearing 
contact area 






534-1 
536—1 
538—1 
540-1 
542-1 
544-1 
546-1 
530—1 
532—1 


21.0—21.1 (0.8268—0.8307) 


46.50—46.53 (1.8307 —1.8319) 
24.50—24.55 (0.9646—0.9665) 
Mainshaft 1st gear collar flange thickness 2.5—2.6 (2.098—2.102) 


.535) 
.537) 
.539) 
.541) 
.543) 
.545) 
.547) 
.531) 
.533) 


14.5—14.55 (0.5709—0.5728) 
2.45—2.55 (0.096 —0. 100) 

14.5—14.55 (0.5709—0.5728) 
2.45—2.55 (0.096 —0.100) 
24.0—24.1 (0.945—0.949) 











SERVICE LIMIT 


Wear or damage 


Wear or damage 


Wear or damage 


Wear or damage 





Wear or damage 








Wear or damage 








Wear or damage 







Wear or damage 
Wear or damage 





Wear or damage 
(cont'd) 
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Standards and Service Limits 


4WD Automatic Transmission M25A (cont’d) — Section 14 


MEASUREMENT 






SERVICE LIMIT 


STANDARD (NEW) 





Trans- 
mission 
(cont’d) 


Mainshaft 2nd gear thrust washer thickness 





Thrust washer thickness 
Mainshaft 4th gear 
Mainshaft ball bearing L. side 
Mainshaft 1st gear L. side 
Mainshaft 1st gear R. side 
















3.47—3.50 (0.137—0.138) 
3.52—3.55 (0.139—0.140) 
3.57—3.60 (0.141—0.142) 
3.62—3.65 (0.143—0.144) 
3.67 —3.70 (0.145—0.146) 
3.72—3.75 (0.147—0.148) 
3.77—3.80 (0.148—0.150) 
3.82—3.85 (0.151—0.152) 
3.87—3.90 (0.153—0.154) 


Wear or damage 





Wear or damage 














4.45—4.55 (0.175—0.179) 
2.95—3.05 (0.1161—0.1201) 
1.45—1.50 (0.057 —0.057) 
2.43—2.50 (0.096—0.098) 


Wear or damage 














Wear or damage 





Countershaft 3rd gear thrust washer thickness 


















2.87—2.90 (0.113—0.114) 
2.92—2.95 (0.115—0.116) 
2.97—3.00 (0.117—0.118) 
3.02—3.05 (0.119—0.120) 
3.07—3.10 (0.121 —0.122) 
3.12—3.15 (0.123—0.124) 
3.17—3.20 (0.125—0.126) 
3.22—3.25 (0.127—0.128) 
3.27—3.30 (0.129—0.130) 
3.32—3.35 (0.131—0.132) 
3.37—3.40 (0.133—0.134) 


Wear or damage 


















Wear or damage 





Mainshaft 4th gear thrust washer thickness 
One-way clutch contact area !.D. 
Countershaft 1st gear 
Parking gear 
Mainshaft feed pipe A, O.D. 
Mainshaft feed pipe B, O.D. 
Countershaft feed pipe O.D 
Subshaft feed pipe O.D. 
Mainshaft sealing ring thickness 
Mainshaft bushing I.D. 
Mainshaft bushing I.D. 
Countershaft bushing |.D. 
Subshaft bushing I.D. 














2.93—3.00 (0.115—0.118) Wear or damage 

















83.339— 83.365 (3.2810—3.2821) 
66.685— 66.698 (2.6254— 2.6259) 





























Wear or damage 


8.97—8.98 (0.353—0.354) 8.95 (0.352) 
5.97—5.98 (0.2350—0.2354) 5.95 (0.234) 
7.97—7.98 (0.3138—0.3142) 7.95 (9.313) 
5.97—5.98 (0.2350—0.2354) 5.95 (0.2343) 
1.980—1.995 (0.0780—0.0785) 1.80 (0.071) 


6.018—6.030 (0.2369—0.2374) 
9,000—9.015 (0.3543—0.3549) 
8.000—8.015 (0.3150—0.3156) 
6.018—6.030 (0.2369—0.2374) 


6.045 (0.2380) 
9.030 (0.355) 

8.030 (0.3161) 
6.045 (0.2380) 



























Shifting 


Mainshaft sealing ring groove width 2.025—2.060 (0.0797—0.081) 2.080 (0.082) 
Regulator Sealing ring contact |.D. 35.000— 35.025 (1.3780—1.3782) 35.050 (1.3799) 
valve body 32.000—32.025 (1.2598— 1.2608) 32.05 (1.262) 

Reverse shift fork finger thickness 5.90—6.00 (0.232—0.236) 5.40 (0.213) 
device and Parking brake ratchet pawl — Wear or 


parking 
brake control 


Parking brake gear 
Throttle cam stopper height 




















27.0—27.1 (1.063—1.067) 


other defect 







































Servo body! Shift fork shaft bore |.D. A | 14.000—14.005 (0.5512—0.5514) 
B 14.006— 14.010 (0.5514—0.5516) 
C | 14.011—14.015 (0.5516—0.5518) 
Shift fork shaft valve bore |.D. 37.000—37.039 (1.4567— 1.4582) 37.045 (1:4585) 
Oil pump Oil pump gear side clearance 0.03—0.05 (0.001 —0.002) 0.07 (0.003) 
Oil pump gear-to-body clearance Drive 0.240—0.266 (0.009—0.010) a 
Driven | 0.063—0.088 (0.002—0.003) 


Oil pump driven gear |.D. 
Oil pump shaft O.D. 
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14.016— 14.034 (0.5518—0,5525) 
13.980— 13.990 (0.5504—0.5508) 


Wear or damage 
Wear or damage 


(cont'd) 


4WD Automatic Transmission M25A (cont'd) — Section 14 


Springs 





Unit of length: mm (in) 


STANDARD (NEW) 








Regulator valve spring A 
Regulator valve spring B 
Stator reaction spring 


Relief valve spring 

2nd orifice control valve spring 
Servo orifice control valve spring 
Throttle control valve B spring 


1—2 shift spring 

2—3 shift spring 

3—4 shift spring 

1st accumulator A spring 
1st accumulator B spring 
4th accumulator spring 

2nd accumulator spring 

3rd accumulator spring 

L/C control springs 

L/C timing valve B spring 
CPC valve spring 

L/C shift valve spring 

4—2 kick down valve spring 
Cooler relief valve spring 
Modulator valve springs A and B 
Servo control valve spring 
4th exhaust valve spring 
4—3 kick down valve spring 


MEASUREMENT 

Wire Dia. al O.D. Free Length No. of Coils 
1.8 (0.07) 14.7 (0.58) 86.5 (3.41) 16.5 
1.8 (0.07) 9.6 (0.38) 44.0 (1.73) 7.5 
5.5 (0.22) 31.9 (1.26) 30.3 (1.19) 2.1 

Torque converter check valve spring 1.1 (0.04) 8.4 (0.33) 36.4 (1.43) 12 
1.0 (0.04) 8.4 (0.33) 52.0 (2.05) 23 
0.8 (0.03) 6.6 (0.26) 38.5 (1.52) 28 
0.9 (0.04) 6.1 (0.24) 35.9 (1.41) 20 
1.6 (0.06) 8.5 (0.33) 41.3 (1.63) 13.9 

Throttle control valve B adjuster spring 0.8 (0.03) 6.2 (0.24) 30.0 (1.18) 8 
0.9 (0.04) 8.6 (0.34) 40.4 (1.59) 14.5 
0.8 (0.03) 8.6 (0.34) 35.8 (1.41) 10.6 
0.8 (0.03) 7.6 (0.30) 59.7 (2.35) 22.7 
2.0 (0.08) 13.7 (0.54) 71.3 (2.81) 11.0 and 8.0 
3.2 (0.13) 24.3 (0.96) 59.5 (2.34) 5.8 
3.5 (0.14) 18.6 (0.73) 77.0 (3.03) 11 
2.7 (0.11) 16.1 (0.63) 88.4 (3.48) 16.0 
2.8 (0.11) 15.5 (0.61) 78.7 (3.10) 15 
0.8 (0.03) 6.6 (0.26) 47.9 (1.89) 25.1 
0.9 (0.04) 5.6 (0.22) 43.6 (1.72) 30.1 
1.4 (0.06) 9.4 (0.37) 31.6 (1.24) 10.9 
1.1 (0.04) 8.1 (0.32) 51.0 (2.01) 21.3 
0.9 (0.04) 6.4 (0.25) 42.7 (1.68) 20.8 
1.1 (0.04) 8.4 (0.33) 36.4 (1.43) 12 
0.9 (0.04) 8.6 (0.34) 18.2 (0.72) 5.54 
1.0 (0.04) 8.1 (0.32} 42.0 (1.65) 16.5 
0.9 (0.04) 6.6 (0.26) 37.0 (1.46) 18.7 
0.9 (0.04) 6.4 (0.25) 42.7 (1.68) 20.8 
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Standards and Service Limits 
Differential 2WD M/T S20 — Section 15 


MEASUREMENT 

















STANDARD (NEW) 


0.07—0.130 (0.0028—0.0051) 


18.000— 18.018 (0.7087 —0.7094) 
0.013—0.047 (0.0005—0.0019) 
26.025— 26.045 (1.0246— 1.0254) 
28.025— 28.045 (1.1033—1.1041) 
0.045 —0.086 (0.0018--0.0034) 


0.05—0.15 (0.002—0.006) - 
18.042—18.066 (0.7103—0.7113) 
0.055—0.095 (0.0021 —0.0037) 


O—0.1 (O—0.004) 


SERVICE LIMIT 
0.180 (0.0071) 


0.095 (0.004) 














Backlash 
Pinion shaft bore diameter 
Carrier-to-pinion shaft clearance 
Drivershaft bore diameter 


Ring gear 























Differential 
Carrier 

















0.14 (0.006) 


















Carrier-to-driveshaft clearance 


Backlash 
Pinion gear bore diameter 
Pinion gear-to-pinion shaft clearance 

























Differential 
pinion gear 








0.150 (0.0059) 



















Set ring-to-bearing outer race 


Differential 2WD M/T Y21 — Section 15 
MEASUREMENT 










STANDARD (NEW) 


0.085—0.142 (0.003—0.006) 


18.000—18.016 (0.7087—0.7093) 
0.017—0.045 (0.001 —0.002) 
28.000— 28.021 (1.102—1.103) 
0.020—0.062 (0.001 —0.002) 


0.05—0.15 (0.002—0.006) 
18.042— 18.066 (0.710—0.711) — 
0.059—0.095 (0.002—0.004) 0.150 (0.006) 


0—0.1 (0—0.004) ae 


SERVICE LIMIT 
0.200 (0.008) 


0.100 (0.004) 


0.120 (0.005) 











Backlash 


Pinion shaft bore diameter 
Carrier-to-pinion shaft clearance 
Drivershaft bore diameter 

Carrier-to-driveshaft clearance 


Backlash 
Pinion gear bore diameter 
Pinion gear-to-pinion shaft clearance 


Ring gear 






















Differential 
carrier 


















































Differential 
pinion gear 











Set ring-to-bearing outer race 


Differential 2WD A/T M48A — Section 15 


MEASUREMENT 


Differential 
carrier 















STANDARD (NEW) 


0.082—0.137 (0.0032—0.0054) 


15.000— 15.018 (0.5906—0.5913) 
0.016—0.052 (0.0006—0.0020) 
26.005— 26.025 (1.0238— 1.0246) 
0.025—0.063 (0.0010—0.0026) 


0.05—0.15 (0.002—0.006) 
15.041— 15.061 (0.5922—0.5930) 
0.057—0.095 (0.0022—0.0037) 


O—0.15 (O—0.006) 


SERVICE LIMIT 
0.2 (0.0079) 


0.1 (0.004) 


0.12 (0.005) 











Backlash 


Pinion shaft bore diameter 
Carrier-to-pinion shaft clearance 
Drivershaft bore diameter 

Carrier-to-driveshaft clearance 


Backlash 
Pinion gear bore diameter 
Pinion gear-to-pinion shaft clearance 


































Differential 
pinion gear 








0.15 (0.006) 


Adjust with shim 





Set ring-to-bearing outer race 
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Unit of length: mm (in) 


Differential 2WD A/T M24A — Section 15 


: MEASUREMENT 
Final sve Backlash 
gear 


Differential | Pinion shaft contact area |.D. 
carrier Carrier-to-pinion clearance 
Drivershaft contact area I.D. 
Carrier-to-driveshaft clearance 
Ball bearing contact area O.D. 


Backlash 
1D. 
Pinion gear-to-pinion shaft clearance 










STANDARD (NEW) 
0.071 —0.129 (0.0028—0.0051) 





SERVICE LIMIT 































18.000— 18.018 (15.8382— 15.8540) 
0.016—0.052 (0.0006—0.0024) 
28.005— 28.025 (1.1026—1.1033) 
0.025—0.066 (0.0010—0.0026) 
40.002—40.018 (1.5749— 1.5755) 


0.05—0.15 (0.002—0.006) 
18.042—18.066 (0.7103—0.7113) 
0.059—0.095 (0.0023—0.0037) 


0—0.15 (O—0.006) 


0.10 (0.004) 


0.12 (0.005) 












































Differential 
pinion gear 






0.15 (0.006) 
Adjust with shim 











Set ring-to-bearing outer race 


Front Differential 4WD Transmission — Section 15 






MEASUREMENT STANDARD (NEW) SERVICE LIMIT 


Ring gear | Backlash 0.071—0.129 (0.0030—0.0050) 


Differential | Pinion shaft bore diameter 18.000— 18.018 (0.7087—0.7094) | —— 

carrier Carrier-to-pinion shaft clearance 0.016—0.052 (0.0006 —0.0020) 0.1 (0.004) 
Drivershaft bore diameter 28.000— 28.021 (1.1024—1.1032) | —— 
Carrier-to-driveshaft clearance 0.025—0.006 (0.0010—0.0026) 0.12 (0.005) 
Ball bearing bore diameter 40.002—40.018 (1.5749—1.5755) | —— 


‘Differential | Backlash 0.05—0.15 (0.002—0.006) Adjust with pinion 
pinion gear washers 

Pinion gear bore diamteter 18.042—18.066 (0.7103—0.7112) | ——— 

Pinion gear-to-pinion shaft clearance 0.059—0.095 (0.0023—0.0037) 0.15 (0.006) 























Rear Differential 4WD Transmission without ABS — Section 15 


























MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Differential | Oil capacity Replace 0.65 @ (0.69 US. qt., 0.57 Imp.qt) — 
carrier Disassemble 0.70 2 (0.74 US. gt., 0.62 Imp. qt) —_— 
assembly 
Differential | Diameter of taper bearing contact area 
carrier Front drive pinion bearing | 57.979—58.009 (2.2826—2.2838) | 58.06 (2.286) 
Rear drive pinion bearing 71.979—72.009 (2.8338—2.8350) | 72.06 (2.837) 
Side bearing 68.000—68.030 (2.6772—2.6783) | 68.08 (2.680) 
Differential |} Diameter of diff. pinion shaft contact area 18.000— 18.018 (0.7087—0.7094) | —— 
case Case-to-diff. pinion shaft 0.016—0.052 (0.0006—0.0020) 0.1 (0.004) 
Diameter of drive shaft contact area 26.005— 26.025 (1.0236—1.0246) | —— 
Case-to-drive shaft clearance 0.025—0.066 (0.0010—0.0026) 0.12 (0.005) 
Diameter of taper bearing contact area 40.002—40.018 (1.5749—1.5755) | 39.95 (1.573) 
Differential | Backlash 0.05—0.15 (0.002—0.006) Adjust with washer 
pinion gear| |.D. 18.042— 18.066 (0.7103—0.7113) 
Gear-to-pinion shaft clearance 0.059—0.095 (0.0022—0.0037) 0.15 (0.006) 
Hypoid Backlash 0.11—0.16 (0.004—0.006) Adjust with a shim 
drive pinion) Diameter of taper bearing contact area 
gear Front pinion bearing 27.987 —28.000 (1.1018—1.1024) | 27.93 (1.100) 
Rear pinion bearing 30.002— 30.018 (1.1812—1.1818) | 29.95 (1.179) 
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Standards and Service Limits 









Rear Differential 4WD Transmission with ABS — Section 15 


STANDARD (NEW) SERVICE LIMIT 





Fluid Capacity 









Clutch 
housing 


Differential 
carrier 
assembly 


MEASUREMENT | 
Disassembly 





Replace 
Disassembly 


Oil capacity 





0.93 @ (0.98 US. qt., 0.82 Imp. qt) 


0.31 @ (0.33 US. qt., 0.27 Imp. qt) 





1.00 @ (1.06 US. qt., 0.88 Imp. qt) 





Backlash 











gear 


2-4 shift 
fork 


Fork projection width for 2—4 sleeve groove 


[010-058 (0.004—0.006) 


Adjust with shim 





6.8—6.9 (0.268—0.272) 









Clearance of clutch hub to clutch peace 
Preroad of hypoid drive pinion 


Total preroad of hypoid drive pinion and bisccous coupling unit 
Nem (kg-m, Ib-ft) 


Steering — Section 17 
MEASUREMENT 






Steering 
wheel 


Play at steering wheel circumference 
Starting load at steering wheel circumference 
N (kg, Ib) 
Manual steering 
Power steering 





Engine running 


Gearbox | Angle of rack-huide-screw loosened M/S 
from locked position P/S LHD 
RHD 
Preload at pinion gear shaft Nem (kg-cm, Ib-in) M/S 
P/S 
Pump pressure with valve closed LHD 
{oi] temp./speed: 40°C (105°F) min./idle. RHD 
Do not run for more than 5 seconds). 
kPa (kg/cm2, psi) 
Power Recommended power steering fluid 
steering Fluid capacity System LHD 
fluid £ (US qt, Imp qt) RHD 
Reservoir 





Power Deflection with 100 N (10 kg, 22 Ib) 
between pulleys Except D16A8, D16A9 


D16A8, D16A9 


steering 
belt 





0.05—0.25 (0.002—0.100) max 


N-m (kg-m, lb-ft) | 98—160 (10.0—16.3, 22—36) —= 


109—175 (11.1—17.8, 25—39) —— 





STANDARD (NEW) 
O—10 (O—0.39) 





13—18 (1.3—1.8, 2.87—3.97) 
30 (3.0, 6.6) 

25:(2.5, 5,5) 

50° + 10° 

202.2%: 

25° max. 

0.5—1.7 (5—17, 4.3—14.8) 
0.6—1.1 (6—11, 5.21—9.55) 


8,000—9,000 (80—90, 1,138—1,280) 
5,500—6,500 (55—65, 398—470) 





HONDA Power Steering Fluid-V 
1.1 (1.16, 0.97) 
1.0 (1.06, 0.88) 
0.4 (0.42, 0.35) 


8.0—12.0 (0.31—0.47) with used belt 
6.0—9.5 (0.24—0.37) with new belt 
5.5—9.0 (0.22—0.35) with new belt 












Tension measured with belt tension gauge 
N (kg, [b) Except D16A8, D16A9 
, D16A8, D16A9 


M/S: manual steering, P/S: Power steering. 
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350—500 (35—50, 77—110) with used belt 
500— 700 (50—70, 110—154) with new belt 
550—750 (55—75, 121—165) with new belt 









Wheel 
alignment 


Wheel 
bearing 


Suspension — Section 18 





MEASUREMENT 


Camber 


Caster 
Total toe 


Front wheel 
Turning angle 


Except B16A2 (2WD) 
Camber 


Caster 
Total toe 


Front wheel 
Turning angle 


Camber 


Caster 
Total toe 


Front wheel 
Turning angle 


Rim runout Aluminum wheel 


Steel wheel 


End play 


Front 
Rear 
Front 
Front 
Rear 
Inward wheel 


Outward wheel 


Front 
Rear 
Front 
Front 
Rear 
Inward wheel 


Outward wheel 


Front 

Rear 

Front 

Front 

Rear 

without ABS 
with ABS 
Inward wheel 


Outward wheel 





Unit of length: mm (in) 


STANDARD (NEW) 


—0°05’ + 1° 
—0°25' + 1° 
1°10’ + 1° 

O + 3.0(0 + 0.12) 
2.0 *?, (0.08 * 8:88) 
36°03’ 

30°37’ 


SERVICE LIMIT 





0°00’ + 1° 
-0°20’ + 1° 
1°10’ + 1° 

0 + 3.0(0 + 0.1 
2.0 +7 (0.08 * 32 
40°22’ 

33°07’ 

0°15’ + 1° 





2) 
a) 


O—0.7 (O—0.028) 
0—0.7 (O—0.028) 
O—1.0 (O—0.039) 
O—1.0 (0--0.039) 


0.05 (0.002) 
0.05 (0.002) 
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Standards and Service Limits 


Brakes — Section 19 







MEASUREMENT 
Play in stroke at 200 N (20 kg, 44 Ib) lever force 














Parking 
brake lever 





STANDARD (NEW) 


To be locked when pulled 
6— 10 notches 


SERVICE LIMIT 














Foot brake 
pedal 


Pedal height (with floor mat removed) A/T 
M/T 






Free play 











Master 
cylinder 


Piston-to-pushrod clearance 





160 (6.30) 
165 (6.50) 
1—5 (0.04—0.20) 





O—0.4 (O—0.016) 








Disc brake } Disc thickness Front 













D13B 3D except KQ 
Rear 
Disc runout Front 
Rear 
Disc parallelism Front and rear 
Front D13B 3D except KQ 
B16A2, D16Z7 (4WD) 












21.0 (0.83) 
17.0 (0.67) 
9.0 (0.35) 


9.5 (0.37) 
10.0 (0.39) 
9.0 (0.35) 
7.5 (0.03) 





200 (7.87) 
180 (7.09) 
4.5 (0.18) 
4.0 (0.16) 





Others 
Rear 
Rear brake | 1.D. 4wD 
drum 2WD 
Lining thickness 2WD 
4WD 
Brake Characteristics at 200 N (20 kg, 44 Ib) pedal force. 











booster 





D16Z7 (4WD) 
without ABS 






B16A2 
without ABS 











Vacuum mmHg (inHg) 


O (0) 
300 (11.8) 
500 (19.7) 


O {0) 


300 (11.8) 
500 (19.7) 


131 (13.1, 
546 (54.6, 
830 (83.0, 


131 (13.1, 
546 (54.6, 
765 (76.5, 









B16A2 with ABS 


D13B 3D 


Others 
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D16Z7 (4WD) and 











O (0) 
300 (11.8) 
500 (19.7) 


O (0) 
300 (11.8) 


557 (55.7, 
874 (87.4, 


152 (15.2, 
531 (53.1, 
500 (19.7) 788 (78.8, 


O (0) 152 (15.2, 
300 (11.8) 638 (63.8, 
500 (19.7) 887 (88.7, 




























92 (9.2, 131) 






19.0 (0.75) 
15.0 (0.59) 
8.0 (0.31) 
0.10 (0.004) 
0.10 (0.004) 
0.015 (0.0006) 
1.6 (0.06) 

1.6 (0.06) 

1.6 (0.06) 

1.6 (0.06) 


201 (7.91) 
181 (7.13) 
2.0 (0.08) 
2.0 (0.08) 











Line pressure kPa (kg/cm2, psi) 


186) 
776) 
1.180) 


186) 
776) 
1,088) 


792) 
1,243) 


216) 
755) 
1,120) 


216) 
907) 
1,261) 






















Air condi- 
tioner 
system 


Air Conditioner — Section 22 


MEASUREMENT 





Lubricant capacity 
ce (fl oz) 





Com- 
pressor 


Compres- 
sor belt 


Lubricant capacity 

cc(US oz, Imp oz) 

Stator coil resistance 
at 20°C (68°F) Q 


Condenser 
Evaprorator 
Line or hose 
Receiver 


Pulley-to-pressure plate clearance 





Deflection with 100 N (10 kg, 22 Ib) 
between pulleys 


Tension measured with belt tension 
gauge N (kg, Ib) 


MATSUSHITA 


15 (1/2) 
35 (1-1/6) 
10 (1/3) 
10 (1/3) 


140—150 
{4.73—5.07, 4.93—5.28) 
3.16—3.50 


0.4—0.6 
0.016—0.024) 





STANDARD (NEW) 


Unit of fength: mm (in) 








NIPPONDENSO | 


15 (1/2) 
35 (1-1/6) 
10 (1/3) 
10 (1/3) 


60—100 
(2.03—3.38, 2.11—3.52) 
3.4—3.8 





0.35—0.65 
(0.014—0.026} 


20 (2/3) 
45 (1-1/2) 
10 (1/3) 
10 (1/3) 


120—140 
(4.06—4.73, 4.22—4.93) 
2.65—2.95 


0.35—0.65 
(0.014—0.026) 


6.5—10.5 (0.26—0.41) with used belt 
5.0—7.0 (0.20—0.28) with new belt 


350—500 (35—50, 77—110) with used belt 
600—800 (60—80, 132—176) with new belt 
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Standards and Service Limits 


Electrical — Section 23 







MEASUREMENT 





Ignition 
coil 


Rated voltage V 







Primary winding resistance Q at 25°C (77°F) 
Secondary winding resistance kQ at 25°C (77°F) 








° BTDC 





Ignition 
timing 


At idling 





Unit of length: mm (in) 


STANDARD (NEW) 











12 
D1i2B, D13B, D15B3, D15B4 D15B2, D15Z, D16Z, D16A, B16A 
0.5—0.7 0.6—0.8 
14.4—21.6 12.9—19.3 








See Section 23 
1.1 (0.43) 
D12B1 (A/T): 22° (Red) BTDC 


D15B3 (A/T): 12° (Red) BTDC 
D13B, D15B3 (M/T), D15B4: 20° (Red) BTDC 
Others: 16° (Red) BTDC 












Alternator 
belt 


Deflection with 100 N (10 kg, 22 Ib) 
between pulleys 







B16A2 


Tension measured with belt tension gauge 
N (kg, Ib) 





B16A2 


Except B16A 


Except Bi6A 


7.0—10.5 (0.28—0.41) with used belt 
5.5—8.0 (0.22—0.31) with new belt 
5.0—7.0 (0.20—0.28) with new belt 


350—550 (35—50, 77—110) with used belt 
550—750 (55—75, 121—165) with new belt 





















aes (79—90, 154—198) with new belt 
7 —T 




































































1.2 KW) Brush spring tension (new) N (kg,lb) 1.0 kW 


1.2 kW 
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Alternator| Output 13.5 V at hot A oO 
(NIPPON- | Coil resistance (rotor) Q 2.9 -=— 
DENSO) Slip ring O.D. 14.4 (0.567) 4.0 (0.551) 
Brush length 10.5 (0.41) 5.5 (0.22) 
Brush spring tension g (oz) 330 (11.6) = — 
Alternator} Output 13.5 V at hot A. 70 
(MITSUBISHI) | Coil resistance (rotor) Q 3.4—3.8 =—— 
Slip ring O.D. 22.7 (0.89) 22.2 (0.87) 
Brush length 22.0 (0.87) 8.0 (0.31) 
Brush spring tension g (oz) 300—450 (10.6—15.9) — 
Alternator! Output 13.5 V at hot A | 80 
(NIPPON- | Coil resistance (rotor) 2 2.8—3.0 = 
DENSO) Slip ring O.D. 14.4 (0.567) 14.0 (0.551) 
Brush length 10.5 (0.41) 5.5 (0.22) 
Brush spring tension g (oz) 300— 360 (10.6—12.7) —— 
Starter Type Direct drive 
motor Mica depth 0.5—0.8 (0.020—0.031) 0.2 (0.008) 
(HITACHI | Commutator runout O—0.1 (O—0.004) 0.4 (0.016) 
0.8 kW) Commutator O.D. 40.0 (1.574) 39.0 (1.535) 
Brush length 14.5—15.5 (0.57—0.61) 11.0 (0.43) 
Brush spring tension (new) __N (kg, Ib) 13 (1.3, 2.9) — 
Starter Type Gear reduction 
motor Mica depth 0.4—0.5 (0.016—0.020) 0.15 (0.006) 
(MITSUBA) | Commutator runout O—0.02 (O—0.001) 0.05 (0.002) 
1.0 kW, Commutator O.D. 28.0—28.1 (1.102—1.106) 27.5 (1.083) 
1.2 kW, Brush length 14.3—14.7 (0.56—0.58) 9.3 (0.37) 
1.4 kW) Brush spring tension (new) N (kg, Ib) 1.0, 1.2 kW | 18.5—23.5 (1.85—2.35, 4.1—5.2) | —— 
1.4 kW 16—18 (1.6—1.8, 3.5—4.0) oe eos 
Starter Type Gear reduction 
motor, Mica depth 0.5—0.8 (0.020—0.031) 0.2 (0.008) 
(MIPPON- | Commutator runout O—0.02 (O—0.001) 0.05 (0.002) 
DENSO Commutator O.D. 29.9—30.0 (1.177—1.181) 29.0 (1.14) 
1.0 kW, Brush length 13.0—13.5 (0.51—0.53) 8.5 (0.33) 


17.85—24.15 (1.5—2.415, 3.9—5.3) 
14.0—20.0 (1.4—2.0, 3.1—4.4) 


Design Specifications 


METRIC ENGLISH NOTES 


DIMENSIONS | Overall tength | 4,080 mm | 
4,090 mm For Finland only 
4,070 mm KQ 
4,075 mm KY 
Overall width 1,695 mm 
Overall height : 1,345 mm 
Wheelbase 2,570 mm 
Track 1,475 mm 
1,465 mm 
Ground clearance 160 mm 
150 mm Models with CATA. 
except VEi 

















Seating capacity Except VTi Five (5) 
VTi Four (4) 





DIMENSIONS | Overall length 


4D For Finnish model 


KQ 
Overall width 


Overall height 2WD 
4WD 
Wheelbase 
Track Front 
Rear 2WD 
4wWD 
Ground clearance 





Models with CATA. 


Seating capacity Except VTi Five (5) 
VTi Four (4) 











(cont’d) 
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Design Specifications 


WEIGHT 
2D H/B 
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METRIC 


ENGLISH 





Curb weight 


Si 


VTi 


Weight Distribution (Front/Rear) 
DX 


CX 
EX 


Max. Permissible Weight (EC) 
DX 
EX, VEi, DXi, LSi, VTi 
ESi, Si 





925 kg 
930 kg 
970 kg 
940 kg 
1,008 kg 
960 kg 
1,028 kg 
970 kg 
1,001 kg 
935 kg 
965 kg 
950 kg 
955 kg 
980 kg 
985 kg 
935 kg 
985 kg 
1,000 kg 
990 kg 
1,015 kg 
1,030 kg 
1,020 kg 
975 kg 
1,016 kg 
1,041 kg 
1,080 kg 
1,085 kg 


565/360 kg 
570/360 kg 
599/371 kg 
580/360 kg 
624/384 kg 
600/360 kg 
648/380 kg 
602/374 kg 
627/374 kg 
570/365 kg 
600/365 kg 
585/365 kg 
590/365 kg 
615/365 kg 
620/365 kg 
570/365 kg 
605/380 kg 
615/385 kg 
610/380 kg 
635/380 kg 
645/385 kg 
640/380 kg 
600/375 kg 
624/392 kg 
649/392 kg 
680/400 kg 
685/400 kg 


1,370 kg 
1,460 kg 
1,500 kg 





2,039 Ib 
2,050 Ib 
2,138 Ib 
2,072 |b 
2,222 |b 
2,116 Ib 
2,266 Ib 
2,138 Ib 
2,207 Ib 
2,061 Ib 
2,127 Ib 
2,094 Ib 
2,105 Ib 
2,161 Ib 
2,172 Ib 
2,061 Ib 
2,172 Ib 
2,205 Ib 
2,183 Ib 
2,238 Ib 
2,271 Ib 
2,249 Ib 
2,150 Ib 
2,340 Ib 
2,295 Ib 
2,381 Ib 
2,392 Ib 


1,246/794 Ib 
1,257/794 |b 
1,321/818 Ib 
1,279/794 Ib 
1,376/847 ib 
1,378/794 Ib 
1,429/838 Ib 
1,327/825 lb 
1,382/825 Ib 
1,257/805 Ib 
1,328/805 Ib 
1,290/805 Ib 
1,301/805 Ib 
1,356/805 !b 
1,367/805 Ib 
1,257/805 Ib 
1,334/838 Ib 
1,356/849 Ib 
1,345/838 Ib 
1,400/838 Ib 
1,422/849 Ib 
1,411/838 Ib 
1,323/827 Ib 
1,376/864 Ib 
1,431/864 Ib 
1,499/882 Ib 
1,510/882 Ib 


3,020 Ib 
3,219 Ib 
3,310 Ib 








WEIGHT 
4D 





Curb weight 





METRIC 


ENGLISH 








2,138 Ib 
2,242 Ib 
2,138 Ib 
2,286 Ib 
2,171 Ib 
2,304 Ib 
2,216 Ib 
2,348 Ib 
2,231 Ib 
2,295 Ib 
2,161 Ib 
2,172 Ib 
2,227 |b 
2,238 Ib 
2,194 Ib 
2,205 Ib 
2,260 Ib 
2,271 Ib 
2,381 Ib 
2,425 Ib 
2,403 Ib 
2,447 Ib 
2,271 |b 
2,282 Ib 
2,337 \|b 
2,348 Ib 
2,319 Ib 
2,403 Ib 
2,374 Ib 
2,458 Ib 
2,436 Ib 
2,469 Ib 
2,447 |b 
2,491 Ib 
2,524 Ib 








(cont’d) 
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Design Specifications 


WEIGHT 
4D 
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ITEM 


METRIC 


ENGLISH 





Weight Distribution (Front/Rear) 
1.5 EL M/T 


A/T 
M/T 
AIT 
M/T 


AIT 
M/T 





VTi 


RTSi M/T 
A/T 


Max. Permissible Weight (EC) 
1.5EL, 1.5EX, DXi, LSi 
DX, EX, ESi, VTi 
RTSi 


575/395 kg 
625/392 kg 
595/395 kg 
649/388 kg 
590/395 kg 
633/412 kg 
610/395 kg 
657/408 kg 
610/402 kg 
635/406 kg 
580/400 kg 
585/400 kg 
610/400 kg 
615/400 kg 
595/400 kg 
600/400 kg 
625/400 kg 
630/400 kg 
655/425 kg 
680/420 kg 
660/430 kg 
685/425 kg 
615/415 kg 
620/415 kg 
645/415 kg 
650/415 kg 
635/417 kg 
649/441 kg 
660/417 kg 
680/435 kg 
675/430 kg 
685/435 kg 
680/430 kg 
665/465 kg 
680/465 kg 


1,500 kg 
1,520 kg 
1,640 kg 





1,268/871 Ib 
1,378/864 Ib 
1,312/871 Ib 
1,431/855 Ib 
1,301/871 Ib 
1,396/908 Ib 
1,345/871 Ib 
1,448/899 Ib 
1,345/886 Ib 
1,400/895 Ib 
1,279/882 Ib 
1,290/882 Ib 
1,345/882 Ib 
1,356/882 Ib 
1,312/882 Ib 
1,323/882 Ib 
1,378/882 ib 
1,390/882 Ib 
1,444/937 Ib 
1,499/926 Ib 
1,455/948 Ib 
1,510/937 Ib 
1,356/915 Ib 
1,367/915 Ib 
1,422/915 Ib 
1,433/915 Ib 
1,400/919 Ib 
1,431/972 Ib 
1,455/919 Ib 
1,499/959 Ib 
1,488/948 Ib 
1,510/959 Ib 
1,499/948 Ib 


1,466/1,025 Ib 
1,499/1,025 lb 


3,310 Ib 
3,357 Ib 
3,616 Ib 











ENGINE 


STARTER 


Type 


Cylinder Arrangement 
Bore and Stroke D12B 
D13B 

D15B, D152 
D16A, D16Z 
B16A 

D12B 

D13B 

D15B, D15Z 
D16A, D16Z 
B16A 

D12B 

D13B 

D15B 

D15Z 

D16A7 

D16Z 

D16A8, D16A9 
B16A 


Displacement 


Compression Ratio 


Valve Train 


Lubrication System 
Fuel Required D12B1 
D13B3, D15B3 
D13B2, D15B2, D15B4 
D15Z1, D16A8 
D16Z6, D16Z7, B16A2 


D16A9, D16A7 


Makes/Type 


Normal! Output 

Nominal Voltage 

Hour Rating 

Direction of Rotation 

Weight HITACHI 0.8 kw 
MITSUBA 1.0, 1.2 kW 

1.4 kW 
NIPPONDENSO 1.0 kW 
1.2 kW 


METRIC ENGLISH 


Water-cooled, 4-stroke SOHC gasoline engine 
Water-cooled, 4-stroke DOHC gasoline engine 
In-line 4-cylinder, transverse mount 
75.0 x 67.5 mm 2.95 x 2.66 in 
75.0 x 76.0 mm 2.95 x 2.99 in 
75.0 x 84.5 mm 2.95 x 3.33 in 
75.0 x 90.0 mm 2.95 x 3.54 in 
81.0 x 77.4 mm 3.19 x 3.05 in 
1,193 cm? 73.0 cu-in 
1,343 cm? 82.0 cu-in 
1,493 cm? 91.0 cu-in 
1,590 cm? 97.0 cu-in 
1,595 cm 97.3 cu-in 
8.6 
9.0 
9.2 
9.3 
9.1 
9.2 
9.5 
10.2 
Belt driven, SOHC 
Belt driven, DOHC 
Forced and wet sump 
Leaded gasoline with 85 R.O.N or higher*' 
leaded gasoline with 91 R.O.N or higher*' 
Unleaded gasoline with 91 R.O.N or higher 


Premium unleaded gasoline 95 R.O.N 
or higher 
Premium lfeaded gasoline 98 R.O.N 
or higher *2 





*1 Unleaded gasoline 
with 91 R.O.N. or 
higher may also be 
used. 

*2 Premium unleaded 
gasoline with 95 
R.O.N. or higher 
may also be used. 





HITACHI/Direct drive, 0.8 kW 
MITSUBA/Gear reduction, 1.0 kW, 1.2 kW and 
1.4 kW 
NIPPONDENSO/Gear reduction, 1.0 kW and 
1.2 kW 
0.8 kW, 1.0 kW, 1.2 kW, 1.4 kW 
12 V 
30 seconds 
Clockwise as viewed from gear end 
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Design Specifications 


METRIC ENGLISH 





CLUTCH 


TRANS- 
MISSION 
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Clutch Type 


Clutch Facing Area 


M/T 
A/T 
M/T 





Single plate dry, diaphragm spring 
Torque converter 
176 cm? | 27 sq in 





Transmission 


Primary Reduction 


Type 


G 


ear Ratio 


M/T 





Synchronized 5-speed forward, 1 reverse 


A/T 2WD | 4-speed automtic with lock-up clutch, 1 reverse 


4wD 


Electronically controlled 
4-speed automatic, 1 reverse 
Direct 1: 1 





Manual 





D12B 
D13B 


D15B plSz 





SL 

1st 

2nd 

3rd 

4th 

5th 
Reverse 





ee 


3.250 3.250 
1.900 1.900 
1.250 1.250 
0.909 0.909 — 























0.750 0.750 . 
3.153 3.153 
4.250 3.722 4.428 4.266 





Final Reduction Gear ratio 
Gear type 


Single helical gear 





Type 


Gear Ratio 


1st 
2nd 
3rd 
4th 
Reverse 


Automatic 


D15B2, D1627 
D16Z6 D15B4/D16A8/D16A9 piea7|Onee 





Final Reduction 


Gear ratio 





4.333 





Gear type 


Single helical gear 





ITEM 





AIR CON- 
DITIONER 


AIR 

CONDI- 
TIONER 
(cont'd) 


Cooling Capacity 

— Conditions: 
Compressor Speed 
Outside Air Temperature 
Outside Air Humidity 
Condenser Air Velocity 
Blower Capacity 


Compressor Type/Makes 
No. of Cylinder 
Capacity 

Max. Speed 


Lubricant Capacity 


Type/Make 

No. of Cylinder 
Capacity 

Max. Speed 
Lubricant Capacity 


Compressor 





METRIC 
3,730 Kea/h 


ENGLISH 
14,800 BTU/h 


2,200 rpm 
35 — 25 — 20°C | 95 — 77 — 68°F 
80% — 30% 
3.5 m/sec 11.5 ft/sec 
430 m3/h 15,188 cu ft/h 


Scroll type/SANDEN 





D152, D16A, D16Z 


85.6 cc/rev | 5.22 cy ub/rev 
10,000 min-' (rpm) 
120 cc 4.06 US oz, 4.22 Imp oz 


Vane rotary type/MATSUSHITA 
3 


D12B, 013B, D15B 


150 cc/rev 9.15 cu in/rev 
8,000 min-' (rpm) 
140 cc 


| 4.73 US oz. 4.93 Imp oz 





Compressor Type/Make 
No. of Cylinder 
Capacity 

Max. Speed 


Lubricant Capacity 


Condenser Type 





Evaporator Type 


Swash-plate type/NIPPONDENSO 
10 

155.3 cc/rev | 
7,600 min-'* (rpm) 


9.47 cu in/rev 


60—100 cc 2.03—3.38 US oz. 


2.11—3.52 Imp oz 


Corrugated fin type 


Corrugated fin type 





Blower Type 
Motor input 
Speed Control 


Max. Capacity 


Sirocco fan 
200 W/12 V 
4-speed variable 


430 m3/h 15,188 cu ft/h 


Comp. Clutch Type 


Power Consumption 


Refrigerant Type 


Quantity 


Dry, single plate, poly-V-belt drive 
42 W max./12 V 


R12 





650 * 84g 22.9 +*°%,0z 
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Design Specifications 


























































Pad and Lining Surface Area: Front 


Rear 


Parking Brake Kind and Type 


35.8 cm? x 2 5.5 sqinx 2 
43.2 cm? x 2 6.7 sqin x 2 
51.5 cm? x 2 8.0 sq in x 2 
21.0 cm? x 2 3.26 sq in x 2 
50.2 cm? x 2 7.8 sqinx 2 


Mechanical actuating, rear two wheel brakes 


ITEM METRIC ENGLISH NOTES 
STEERING) Type P/S Power assisted, rack and pinion 
SYSTEM M/S rack and pinion 
Overall Ratio VTi P/S LHD: 17.5 RHD: 17.6 
Except VTi P/S LHD: 17.5 RHD: 17.0 
M/S LHD: 19.0 RHD: 19.0 
Turns, Lock-to-lock VTi P/S LHD: 3.3 RHD: 3.1 
Except VTi P/S LHD: 3.6 RHD: 3.5 
M/S LHD: 3.9 RHD: 3.9 
Steering WHeel Dia. Except VEi and VTi 375 mm 14.8 in 
VEi 380 mm 15.0 in 
VTi 377 mm 14.8 in 
Type, Front and Rear Independent double wishbone, coil spring 
PENSION | Shock Absorber, Front and Rear Telescopic, hydraulic nitrogen gas-filled 
Camber 
Front VTi —0°0Ob’ + 1° 
2WD except VTi 0°00’ + 1° 
4WD 0°15’ + 1° 
Rear VTi —0°25’ + 1° 
2WD except VTi -—0°20' + 1° 
4WD —0°25’ + 1° 
Caster 
Front 2WD 1°10’ + 1° 
4WD 1°05’ + 1° 
Toe 
Front Oo mm O in 
Rear In 2.0 mm in 0.08 in 
BRAKE Type, Front Power-assisted self-adjusting ventilated disc 
SYSTEM Rear Power-assisted self-adjusting solid disc or drum 
Disc, 190 mm dia. 


Disc, 191 mm dia. 
Disc, 211 mm dia. 
Disc 








Size 





Spare tire VTi (2D H/B) 
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175/70R13 82H 
155R13 78S 

185/60R14 82H 

195/55 R15 84V 
T135/70D15 


| Drum 





ELEC- 
TRICAL 


Battery 
Starter 


Alternator 
Fuses 
In The Under-Dash Fuse Box 
In The Under-Hood Fuse/Relay Box 
In The Under-Hood ABS Fuse/Relay Box 
Headlights High/Low 
Front Turn Signal Lights 
Rear Turn Signal Lights 


Brake/Tail Lights 

High Mount Brake Light 
Back-up Lights 

License Plate Lights 
Ceiling Lights 


Trunk/luggage Lights 

Gauge Lights 

Indicator Lights 

Ilumination and Pilot Lights 


Heater Illumination Lights 
Rear Fog light 





METRIC ENGLISH 


12 V—47 AH, 36 AH, 38 AH/5 HR 
12 V—0.8 kW, 12 V—1.0 kW, 12 V—1.2 kW, 
12 V—1.4 kW 
12 V—7O A, 80A 


7.5 A, 10A, 15 A, 20 A, 30A 
7.5 A, 10 A, 15 A, 20 A, 30 A, 40 A, 50A, 80A 
7.5 A, 15 A, 20 A, 50A 
12 V—60/55 W 
12 V—21 W 
12 V—21 W 
12 V—21/5 W 
12 V—21 CP 
12 V—-21W 
12V-—5W 
12V-8W 
12V-—5 W 
12 V—3.4 W 
12 V—3.0 W 
12 V—1.12 W, 1.4 W 
12 V—1.4 W, 1.12 W, 0.84 W 
12 V—0.91 W, 0.56 W, LED 
12 V—1.4W 
12 V—21 W 





KQ and KY model 


European 
KP model 


and 
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Body Specifications 
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Maintenance 





Lubrication Points ............cccceeseeeseees 4-2 
Maintenance Schedule ...................+5 4-4 


Lubrication Points 








For the details of lubrication points and types of lubricants to be applied, refer to the Illustrated Index and various work 
procedures (such as Assembly/Reassembly, Replacement, Overhaul, Installation, etc.) contained in each section. 


LUBRICATION POINTS 


LUBRICANT 





Engine 





Transmission Manual 


API Service Grade: SG or SF fuel efficient oil 


API Service Grade: SF or SG 
SAE Viscosity: See chart below. 





Automatic 


Honda Premium Formula or DEXRON® II 
Automatic transmission fluid 








Brake Line 


Brake fluid DOT3 or DOT4 





a Clutch Line 


Power steering gearbox 








Brake fluid DOT3 or DOT4 
Steering grease P/N 08733—BO70E 





Shift lever pivots (Manual) 





Steering column bushings 

Steering ball joints 

Select lever (Automatic) 

Pedal linkage 

Brake master cylinder pushrod 

Trunk hinges and latch (4-Door Sedan) 
Door hinges upper and lower 

Door opening detents 

Fuel filler lid 

Engine hood hinges and engine hood latch 
Clutch master cylinder pushrod 

Throttle cable end 

21 Rear brake shoe linkages 

22 | Tailgate hinges and latches (2-Door Hatchback) 





Release fork (Manual) 
Steering boots 


Silicone grease with molybdenum disulfide 





Multi-purpose grease 








23 Piston seal, Dust seal, 


Caliper pin, Piston 


Caliper 


Silicone grease 








Power steering system 


7 


Honda power steering fluid-V 








Rear Differential (4WD only) 








Hypoid Gear oil (API GL5) 
above —18°C (12°F) SAE9O, below —18°C (12°F) 
SAE 80 









Recommended Engine Oil 
API Service Grade: SG or SF fuel efficient oil. Select 
the oil for the car according to this chart. 






20W-140 5 20W-50 
yy 


15W-40 + 15W-50 





*1: Except 1.6 ? 
models 
*2: 1.6 2 models 








a es ee 
-30 -20 -10 0 
-20 «0 


10 20 30 40°%c 
20 40 60 80 100°r 


Ambient temperature ranges 


Recommended Manual Transmission Oil 
API Service Grade: SF or SG 


60 80 


100°F 
30 40°C 


20 40 
°o 10 





20 


Ambient temperature ranges 


CAUTION: Used engine oil may cause skin cancer if 
repeatedly left in contact with the skin for prolonged 
periods. Although this is unlikely unless you handle 
used oil on a daily basis, it is still advisable to 
thoroughly wash your hands with soap and water as 
soon as possible after handling used oil. 


ou 


2-Door Hatchback: 


© @ 
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Maintenance Schedule 
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Engine 


Design and Operation .............2....00 5-1 
Engine Removal/Installation .............. 5-13 
Cylinder Head/Valve Train ................ 6-1 
Engine Block ..........cccccceeeseceseeceeeenes 7-1 
Engine Lubrication ..............c.ccceeeees 8-1 
Intake Manifold/Exhaust System ....... 9-1 
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Design and Operation 


OUTING bites iersecdctis coc tcendiceiendcovbaaed 5-2 
Cam and Valve Mechanism 
D15Z1 engine (VTEC-E) ................ 5-4 


D16Z6 engine (VTEC) ................... 5-9 





Outline 
Description. —— $A NNN 


D1521 engine: VTEC-E, 1493 cc 
D16Z6 engine: VTEC, 1590 cc 
Both engines are SOHC, inline 4 cylinder, water cooled, and multi-point injected. 


These engines use the Honda Variable Valve Timing and Lift Electronic Control System (VTEC-E or VTEC) which allows 
the timing and lift of the intake valves to be changed simultaneously. 


D152Z1 engine (VTEC-E): 
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D16Z6 engine (VTEC) 
1,590 cm? (91.1 cu in) 
75.0 x 90.0 mm (2.95 x 3.54 in) 
9.2 
SOHC, VTEC 


Belt Driven 
PGM-FI (Multi-Point Injection) 
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Water-cooled, inline 4-cylinder, cross-flow 


1,493 cm? (91.1 cu in) 
75.0 x 84.5 mm (2.95 x 3.33 in) 


Oe 


9.3 
SOHC, VTEC-E 
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Displacement 

Bore x Stroke 
Compression Ratio 

Cam and Valve Mechanism 
Valve Train 

Fuel Supply System 


Type 
D16Z6 engine (VTEC): 


Major Specifications: 





Cam and Valve Mechanism 


Variable Valve Timing and Lift Electronic Control System 
(D15Z1 engine, VTEC-E) 


This engine has a normal 4 valve per cylinder valve arrangement. At low RPM, the primary intake valve operates at nor- 
mal lift while the secondary intake valve opens only slightly to prevent fuel accumulation in the intake port. At high RPM, 
the secondary intake valve rocker arm is connected to the primay intake valve rocker arm to allow normal valve lift. A 
synchronizing piston connects/disconnects the two intake valve rocker arms. Hydraulic pressure against a timing piston 
moves the synchronizing piston one direction, while a stopper piston and return spring moves the synchronizing piston 
back when hydiaulic pressure is released. 


a TIMING PLATE 
PRIMARY 
ROCKER ARM 
) SECONDARY 
ANS, ROCKER ARM 
Rwy 
eS Sa SS 
Wea sn 
\ ERA AS 
»)), Teed 
NL tx 
I SH 
LN NSS 
(Yo, i =" 
\\ SI RK SYNCHRONIZING 
NS RS PISTON 
SS 





TIMING PISTON 


St 


CAMSHAFT 


\N 
A 
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INTAKE VALVE 
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achieved. 


Valve Timing 
(exhaust/intake) 
Valve Lift 


A variable valve timing and lift mechanism is used so the engine achieves both low fuel consumption and high output. 
With this system, a very lean fuel/air is efficiently burned to achieve high torque characteristics and low fuel consump- 
tion in the low rpm range, while in the high rpm range, high output, equivalent to that of a conventional 4-valve engine, is 










Variable Timing & 


Ive Engi 
Lift Engine 2 valve Engine 


High Power Engine 













Primary 


Secondary Cam 


Cam 


Valve Lift 


aN 





Exhaust Intake Exhaust Intake Exhaust Intake 





Max. Power 











Low rpm Torque 

















Idling Stability 








Fuel consumption 


*TDC = Top Dead Center *BDC = Bottom Dead Center 
O = Optimum Characteristic 
Worst Characteristic 


x 

























VTEC-E Engine 


—-—- 4 valve Engine 


RPM switch 
over point 







————- 2 valve Engine 





Low rpm |] —& High rpm 


Torque 





Cam and Valve Mechanism 


Variable Valve Timing and Lift Electronic Control System 
(D152Z1 engine VTEC-E) 


Mechanism: 
At Low Speed: 


The primary rocker arm and secondary rocker arm are separated. Since both cam lobes, A and B, have different valve tim- 
ing and lift, the lift of the secondary rocker arm is then small, so that one intake valve barely opens (one-valve control). 


PRIMARY SECONDARY PRIMARY CAM 
ROCKER ARM ROCKER ARM 


SECONDARY CAM 





A and B cam lobes 
drive the rocker arms 
separately. 


TIMING SYNCHRONIZING 
PISTON PISTON 


At High Speed: 

The timing piston inside the primary rocker arm is shifted by hydraulic pressure in the direction shown. Both rocker arms, 
primary and secondary, are then connected by the synchronizing piston. The secondary rocker arm is driven at the same 
lift as the primary rocker arm, so that valve operation becomes the same as an ordinary 4-valve engine. 


PRIMARY CAM 


OIL PRESSURE [» 





Connected by hydraulic piston, 
and driven only by the primary cam. 













Control System: 


The control system for this mechanism constantly monitors the changes in engine status such us load, rpm and vehicle 
speed. This information is transmitted to the PGM-FI ECU (Electronic Control Unit) to achieve optimum drivability under 
all conditions. 


Valve Timing Change Conditions: 


Engine Speed: 2,500 min“ (rpm). 

Vehicle Speed: 5 km/h (3 mph) min. 

Water Temperature: ~5.3°C (22.5°F) min. 

Engine Load: Judged by intake manifold negative pressure 



















ELECTRONIC 
CONTROL 
UNIT 










SPOOL VALVE 





mmHg 


100 






SN 
Low Speed 
(1 valve) 


2 


High Speed 
(2 valve) 


Intake manifold negative pressure 












3 x 1000 rpm 


Engine speed 
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Cam and Valve Mechanism 


Variable Valve Timing and Lift Electronic Control System 
(D15Z1 engine VTEC-E) 


Explanation of Timing Mechanism Operation: 

The variable valve timing and lift mechanism switches intake valve operation between single valve operation and two 
valve operation depending upon engine speed. To help achieve switch-over, a timing plate is installed on the primary 
rocker arm. ; 








Hydraulic Pressure ON Hydraulic pressure OFF 
@ Lift 0: Switch-over is impossible as the timing @ Lift O: Switch-over is impossible as the timing is 
Amount of lift plate is into the timing piston. inserted into the timing piston. 












Hydraulic pressure ON 





@ Lift process begins: The timing plate is 





desengaged, and the timing piston starts shif- @ Lift process begins: The timing plate alone 
ting. The synchronizing piston does not move starts shifting. The synchronizing piston does 
because of the lift. not move, because of the load imposed. 





Pressurization 


@® Lift 0: The synchronizing piston is pushed back 







@) Lift 0: Since the timing plate is pulled out, the by the return spring and the valve operation 
valve operating mode starts to change from mode starts to change from 2-valve operation 
1-valve operation to 2-valve operation from the to 1-valve operation from the moment when the 
moment when the lift became zero. lift becomes zero. 








Switch-over 





Crank angle 






Variable Valve Timing and Lift Electronic Control System 
(D16Z6 engine VTEC) 


The engine is equipped with multiple cam lobes per cylinder, providing one valve timing and lift profile at low speed and a 
different profile at high speed. Switch-over from one profile to the other is controlled electronially, and is selected by 
monitoring current engine speed and load. 


LOST MOTION ASSEMBLY 
SYNCHRONIZING SYNCHRONIZING 
PISTON A 
Oo) 


PISTON B 
n \ 
Zz SD) =~ 


MID ROCKER ARM 


cy) 






PRIMARY 
ROCKER ARM 


SECONDARY 
i), ROCKER ARM 
a 


C\ 

see. >) 
as og [fr 
CT (Cy 


CAMSHAFT 


INTAKE VALVE 
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Cam and Valve Mechanism 


Variable Valve Timing and Lift Electronic Control System 
(D16Z6 engine VTEC) 


In general, it would be ideal if the high rpm performance of a racing engine and the low rpm performance of a standard 
passenger car engine could be combined in a single engine. This would result in a maximum performance engine with a 
wide power band. Two of the major differences between racing engines and standard engines are the timing of the in- 
take/exhaust/valves and the degree of valve lift. Racing engines have longer intake/exhaust timing and a higher valve lift 
than standard engines. The Honda Variable Valve Timing and Lift Electronic Control System takes this into account. 
When vliave actuation is adjusted for low rpm timing and lift, low rpm torque is better than in a standard engine. When 
valve actuation is then adjusted for high rpm timing and lift. output improves to the level that a racing engine can of- 
fer.Until now. few variable valve timing systems have been commercialized. In those that have, only the time that both 
valves are open (intake/exhaust overlap) could be changed. Honda's system is the first in the world in which the intake 
valve timing and the degree of valve lift can be changed as needed, making it the most advanced valve train mechanism 
available. 






















Comparison of Valve Lift of Racing Engines vs. Mass Produced Engines 


Variable Timing & 


Lift Engine Standard Engine 


Racing Engine 





Valve Timing 
(exhaust/intake) 
Valve Lift 


= 
a 
o 
2 
3 
> 


foot! \ 


Exhaust Intake Exhaust Intake Exhaust intake 

















Max. Power 
Low rpm Torque [ 
Idling Stability 


*TDC = Top Dead Center *BDC = Bottom Dead Center 
©O = Optimum Characteristic 








The engine is equipped with two valve timing and lift settings which change according to driving conditions. 





VTEC-E Engine 
—-—-— 4 valve Engine 
Sots 2 valve Engine 


Low rpms | = Highrpm 


RPM switch-over 
point 
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Mechanism: 


At low rpm: 

As shown, the primary and secondary rocker arms located on both sides are not connected to the mid rocker arm, but are 
driven separately by cam lobes A and B at different timing and lift. Although the mid rocer arm is following the center 
cam lobe with the lost-motion assembly, it has no effect on the opening and closing of the valves in the low rpm range. 


At Low rpm: 






SYNCHRONIZING SYNCHRONIZING 
PISTON A PISTON B 
LOW SPEED 
STOPPER PISTON CAM 





*A and B cam lobes 
drive the rocker arms 
separately. 


PRIMARY ROCER ARM MID ROCKER =SECONDARY 
ARM ROCKER ARM 


At High rpm: 

When driving at high rpm, the built-in piston moves in the direction shown by the arrow in the figure below. As a result, 
the primary, secondary, and mid rocker arms are linked by 2 hydraulic pistons (like a skewer) and the 3 rocker arms move 
as a single unit. In this state, all the rocker arms are driven by cam lobe C opening and closing the valves at the valve tim- 
ing and lift set for high operation. 


At High rpm: 


HIGH SPEED 
CAM 


OIL PRESSURE -» 





*The rocker arms are linked 
via the hydraulic piston. 
Cam lobe C drives the rocker 
arms. 
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Cam and Valve Mechanism 


Variable Valve Timing and Lift Electronic Control System 
(D16Z6 engine VTEC) 


Controls: 
The control system for this mechanism, as shown below, constantly monitors the changes in engine status such as load 
rpm and vehicle speed. This information is transmitted to the Control Unit. 












Valve Timing Change Conditions 








Engine RPM: 4,800 min (rpm). 

Vehicle Speed: M/T: 20 km/h (13 MPH), A/T: 5 km/h (3 MPH) min. 
Water Temperature: 60°C (140°F) min. 

Engine Load: Judged by intake manifold negative pressure 






Engine speed 
| Engine load 
Vehicle speed 
| Water temp. 












ELECTRONIC 
CONTROL 
UNIT 















3 
3 
x 
a 





High Speed 


Low Speed 





Intake manifold negative pressure 








4 5 6 x 1000 rpm 
Engine speed ; 
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Engine Removal/Installation 





Special Tools 


Tool Number Description Qty | Page Reference 








O7KAK—SJ40101 Engine Tilt Hanger Set 1 5-23 
O7MAK—PY30100 Engine Sub Hanger Stay 1 5-23 
077440010600 Pin Driver, 8.0 mm 1 5-22 








Cs 
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Engine Removal/installation 


AWARNING 


@ Make sure jacks and safety stands are placed proper- 
ly and hoist brackets are attached to the correct 
positions on the engine. 

@ Make sure the car will not roll off stands and fall 
while you are working under it. 


CAUTION: 

@® Use fender covers to avoid damaging painted 
surfaces. 

@ Unspecified items are common. 

@ Unplug the wiring connectors carefully while holding 
the connector portion to avoid damage. 

@ Mark all wiring and hoses to avoid misconnection. 
Also, be sure that they do not contact other wiring or 
hoses or interfere with other parts. 


Disconnect the battery negative terminal first, then 
the positive terminal. 


Remove the radiator cap. 


Use care when removing the radiator 
cap to avoid scalding by hot coolant or steam. 


Raise the hoist to full height. 


Remove the front tires/wheels and the engine 
splash shield. 


SPLASH SHIELD 


6.—6x 1.0 mm 


10 Nem (1.0 kg-m, 
7 ft-lb) 


. Drain the coolant (see Section 10). 


@ Loosen the drain plug from the radiator lower 
tank. 


. Drain the transmission oil/fluid. Use a 10 mm 


(3/8'’) drive socket wrench to remove the drain 
plug. Reinstall the drain plug using a new washer. 


. Drain the engine oil. Reinstall the drain plug using a 


new washer. 


. Lower the hoist. Secure the hood as far open as 


possible. 


. Remove the tower bar (B16A2 engine). 


TOWER BAR 


.25 mm 


8x1 
22 Nem (2.2 kg-m, 16 Ib-ft} 


10. Remove the under-hood ABS fuse/relay box (LHD). 


11. Remove the air intake hose, the resonator and the 


air cleaner assembly. 


AIR CLEANER 


RESONATOR 


(cont'd) 
UNDER HOOD ABS 


FUSE/RELAY BOX 
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Engine Removal/Installation 
(cont’d}) — 


12. Relieve fuel pressure by slowly loosening the ser- 
vice bolt on the fuel filter about one turn (see Sec- 
tion 11). 


Do not smoke while workig on the 
fuel system. Keep open flame away from work 


area. Drain fuel only into an approved container. 


CAUTION: 

@ Before disconnecting any fuel line, the fuel 
pressure should be relieved as described above. 

@ Place a shop towel over the fuel filter to prevent 
pressurized fuel from spraying over the engine. 


13. Remove the fuel feed hose and charcoal canister 
hose from the intake manifold. 


SERVICE BOLT 


15 Nem (1.5 kg-m, 

9 lb-ft) 
"WASHER 

Replace. 


BANJO BOLT 
22 N-m (2.2 kg-m, 
16 Ib-ft) 





WASHER 
Replace. 





FUEL FEED 
HOSE 


CHARCOAL 
CANISTOR HOSE 
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14. Remove the throttle cable by loosening the locking- 
nut, then slip the cable end out of the accelerator 
linkage. 


NOTE: 
@ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 


one. 
® Adjust the throttle cable when installing (see 
Section 11). 


PGM-FI (except D15B2) engine: 


CABLE END 





LOCKING NUT 
ADJUSTING NUT 


PGM-FI (D15B2) engine: 


CABLE END THROTTLE CABLE 





LOCKNUT 
ADJUST NUT 


16. Remove the fuel return hose and brake booster 


LOCKING NUT 
vacuum hose. 


1-Carbureted engine: 
. Wr (3D PGM-FI engine: 
nas 
BRAKE BOOSTER 
VACUUM HOSE 






ADJUSTING NUT 
: THROTTLE CABLE 


Ye sb 


ig 


2-Carbureted engine: 








ADJUSTING NUT 





FUEL RETURN 
HOSE 





LOCKING NUT 
15. Remove the engine wire harness connectors on the 1-Carbureted engine: 
left side of engine compartment. 

PCV HOSE FUEL HOSES 





£6 


HEATER HOSE 





att 


VACUUM HOSE 


(cont'd) 


CC 





ENGINE WIRE 
HARNESS 
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Engine Removal/Installation 
(cont’d) —— 


2-Carbureted engine: 


FUEL HOSES 





PCV HOSE 


HEATER HOSE 


VACUUM HOSE 


17. Disconnect the connectors, then remove the fuel 
emission control box (carbureted engine). 


EMISSION CONTROL 
BOX 

6 x 1.0 mm 

10 Nem (1.0 kg-m, 

7 Ib-ft) 


ee 
- 4 Gq 


, E& é 
\ a7 
A | hese y 

N ea VS 


KH _) 


SRB 


EO 


CONNECTORS 








18. Remove the engine wire harness connectors, ter- 
minal and clamps on the right side of engine 
compartment. 


19. Remove the battery cable/starter cable from the 
under-hood fuse/relay box and ABS power cable 
from battery terminal. 





BATTERY 
CABLE 


ENGINE WIRE 
HARNESS CONNECTORS 


20. Remove the engine ground cable on the cylinder 
head. 


21. Remove the P/S belt and pump. 
@ Do not disconnect the P/S hoses. 


SOHC engine: 


ENGINE GROUND 
CABLE 





22 Nem (2.2 kg-m, 
16 Ib-ft) 


P/S PUMP 
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D16A7/D16A8 (DOHC) engine: 


ADJUSTING BOLT 


‘P/S PUMP 





8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


B16A2 (DOHC VTEC) engine: 


6x 1.0 mm 


GROUND CABLE 10 N-m (1.0 kg-m, 7 Ib-ft) 





ADJUSTING BOLT 


8x 1.25 mm 
22 Nem (2.2 kg-m, PS PUMe 
16 Ib-ft) 


22. Remove the A/C belt and compressor. 
@ Do not disconnect the A/C hoses. 
@ Disconnect the connector. 


A/C BELT 





A/C COMPRESSOB 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


23. Remove the transmission ground cable and the ATF 
cooler hoses (A/T). 


TRANSMISSION 
GROUND CABLE 





ATF COOLER 
HOSES 


{cont’d) 
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Engine Removal/Installation 
(cont’d) —— 




















24. Remove the upper and lower radiator hoses and the 25. Remove the A/T shift cable. 
heater hoses. 
LOCKING NUT 


B16A2 engine: oe ha kg-m, 


SHIFT CABLE 
HEATER HOSE 


HEATER HOSE 


i 
a 


CONTROL PIN 


GP 
Z fF, 
r) 


C 
(Se 
Nema 


) 
6 


LK 
i: 
Sy 


(CO 
; 





N 
( 
( 


we, ( 





LOWER HOSE 


UPPER HOSE 
CONTROL LEVER 
COTTER PIN 
Replace. 
Except B16A2 engine: 26. Remove the shift cable and select cable (M/T 
4WD). 
RADIATOR 
UPPER HOSE SHIFT CABLE 


COTTER PIN 





HEATER RADIATOR LOWER 
HOSES HOSE 
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27. Raise the hoist to full height. 


28. Remove the exhaust pipe and stay. 


Single type: 
SELF-LOCKING NUT 
8x 1.25 mm 


22 N-m (2.2 kg-m, 16 lb-ft) 
Replace. 









GASKET 
Replace. 


GASKET 
Replace. 


EXHAUST 
PIPE A 
SELF-LOCKING NUT 
10 x 1.25 mm 
55 Nem (5.5 kg-m, 
40 Ib-ft) 
Replace. 


Duality pe: SELF-LOCKING NUT 


8 x 1.25 mm 

22 Nem (2.2 kg-m, 
GASKET 16 lb-ft) 
Replace. Replace. 


x 


& 


r 


SS 
SS 


= 


fp bP 


@ 





Serr POenING NUT. SELF-LOCKING NUT 


10 x 1.25 mm 
55 N-m (5.5 kg-m, fe een 
40 Ib-ft) 12 lb-ft) ‘ 


29. Remove the A/T shift cable (A/T). 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft} 






SHIFT CABLE 


CONTROL 
LEVER 


SHIFT CABLE 
COVER 
LOCK WASHER 6x 1.0 mm 
Replace. 14 Nem (1.4 kg-m, 
10 lb-ft) 


30. Remove the clutch slave cylinder and pipe/hose 
assembly (M/T). 
@ Do not disconnect the pipe/hose assembly. 


6x 1.0 mm 
12 Nem (1.2 kg-m, 
9 tb-ft) 





SLAVE CYLINDER 


8x 1.25 mm 
22 N-m (2.2 kg-m, 
16 [b-ft) 


{cont’d) 
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Engine Removal/Installation 
(cont'd) —— 


31. Remove the shift rod and the extension rod (M/T). 


' SHIFT ROD 






RETAINER 


EXTENSION 
ROD 
8 mm SPRING 
PIN 
8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


32. Remove the No. 1 propeller shaft by disconnect the 
V-joint (4WD). 





12-POINT BOLT 
8 x 1.25 mm 
33 N-m (3.3 kg-m, 24 lb-ft) 





33. Remove the damper fork. 


34. Disconnect the suspension lower arm ball joint with 
the special tool. Refer to section 18 for proper 
procedure. ‘ 


35. Remove the driveshafts. 


NOTE: 


@ Coat all precision-finished surfaces with clean 
engine oil or grease. 


@ Tie plastic bags over the driveshaft end. 


BLAKE HOSE 6 x 1.0 mm 
CLAMP 10 N-m (1.0 kg-m, 





10 x 1.25 mm 
44 N-m (4.4 kg-m, 


32 Ib-ft) 
SELF-LOCKING NUT 
12 x 1.25 mm 
65 Nem (6.5 kg-m, 47 Ib-ft) 
Replace. 
DRIVESHAFT 
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36. Lower the hoist. 


37. Attach the chain hoist to the engine. 


ENGINE TILT 
HANGER SET 
O7KAK—SJ40101 
g ak 

7 Cd we - 


EIGINE SUB 
HANGER STAY 
O7MAK—PY30100 





(cont'd) 
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Engine Removal/Installation 
(cont’d) —— 


38. Remove the left and right front stopper rubbers and 
stopper brackets. 


STOPPER RUBBER 
BOLT 


=, 


RIGHT FRONT STOPPER 





RUBBER/BRACKET 
We a LEFT FRONT 
STOPPER RUBBER 
oF 


y JK | z g 
Es Se Te 
WEE oe 





39. Remove the rear engine mounting bracket. 


REAR MOUNT 
RUBBER 





REAR MOUNTING 
BRACKET 





40. Remove the engine support nuts. Loosen the 
mount bolt and pivot the engine side mount out of 
the way. 


SUPPORT NUT 


ENGINE SIDE 
MOUNT RUBBER 











P/S TANK 
BRACKET 
MOUNT BOLT 

* Loosen 


41. Remove the transmission mount nuts. Loosen the 
mount bolt and pivot the transmission side mount 
out of the way. 


MOUNT NUTS 


TRANSMISSION 


MOUNT RUBBER 
MOUNT BOLT 


« Loosen 


42. Raise the chain hoist to remove all slack from the 
chain. 


43. Check that the engine is completely free of vacuum 
hoses, fuel and coolant hoses, and electric wires. 


44. Slowly raise the engine approximately 150 mm 
(6”), 
Check once again that all hoses and wires have 
been disconnected from the engine. 


45. Raise the engine all the way and remove it from the 
car. 
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46. Install the engine in the reverse order of removal. @ Check that the spring clip on the end of each 
driveshaft clicks in to place. 


NOTE: 
After the engine is in place: CAUTION: Use new spring clips on installation. 
®@ Torque the engine mounting bolts in sequence 

shown below. @ Bleed air from the cooling system at the bleed 

bolt with the heater valve open. 
CAUTION: Failure to tighten the bolts in the proper @ Adjust the throttle cable tension. 
sequence can cause excessive noise and vibration, @ Check the clutch pedal free play {(M/T). 
and reduce bushing life; check that the bushings @ Check that the transmission shifts into gear 
are not twisted or offset. smoothly. 
@ 12 x 1.25 mm © 14 x 1.25 mm © 12 x 1.25 mm 


55 Nem (5.5 kg-m, 


40 lb-ft) 40 lb-ft) 






| 85 Nem (8.5 kg-m, 61 lb-ft) 55 Nem (5.5 kg-m, 


® 14x 1.25 mm 
85 Nem (8.5 kg-m, 61 {b-ft) 


> @ 12x 1.25 mm 
WH 55 N-m (5.5 kg-m, 
@ 12 x 1.25 mm 40 |b-ft) 
55 Nem (5.5 kg-m, 
40 lb-ft) 








@ 12x 1.25 mm 
55 Nem (5.5 kg-m, 
40 lb-ft) 


61 |b-ft) 





1 
| @ 85 Nem (8.5 kg-m, 
] 


@ 12 x 1.25 mm 10 x 1.25 mm = as kg-m, 
65 Nem (6.5 kg-m, 39 N-m (3.9 kg-m, @ 10 x 1.25 mm : 
47 Ib-ft) 28 lb-ft) 39 N-m (3.9 kg-m, 28 Ib-ft) (cont'd) 
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Engine Removal/Installation 





(cont’d)- —— 

@ Adjust the tension of the following drive belts. @ Inspect for fuel leakage. 
Alternator belt (Section 23). After assembling fuel line parts, turn on the igni- 
Power steering pump belt (Section 17). tion switch (do not operate the starter) so that 
Air conditioner compressor belt (Section 22). the fuel pump operates for approximately two 

@ Clean battery posts and cable terminals with seconds and the fuel is pressurized. Repeat this 
sandpaper, assemble, then apply grease to pre- operation two or three times and check whether 
vent corrosion. any fuel leakage has occurred at any point in the 


fuel line. 










12 x 1.25 mm 
55 Nem (5.5 kg-m, 
40 lb-ft) 





a 12 x 1.25 mm 
55 Nem (5.5 kg-m, 
40 Ib-ft) 












14 x 1.25 mm 
85 Nem (8.5 kg-m, 
61 Ib-ft) 
12 x 1.25 mm : 
55 Nem (5.5 kg-m, 
40 lb-ft) 


MT: 









10 x 1.25 mm 
39 Nem (3.9 kg-m, 
28 Ib-ft) 


65 N-m (6.5 kg-m, 


54 Ib-ft) maiane Pe 
= U3 ‘ | ENGINE SIDE MOUNT 


12x 1.25 mm 
| B55 Nem (5.5 kg-m, 


R. FRONT STOPPER : 
A/T AWD: 12 x 1.25 mm Tied 





40 Ib-ft) 


10 x 1.25 mm ° ss 12 x 1.25 mm 


39 Nem (3.9 kg-m, 65 Nem (6.5 kg-m, 
28 Ib-ft) 54 lb-ft) 
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Mount and Bracket Bolts/Nuts Torque Value Specifications: REAR MOUNT 10 x 1.25 mm 
39 Nem (3.9 kg-m, 28 lb-ft) 







TRANSMISSION MOUNT | 

10 x 1.25 mm 

39 Nem (3.9 kg-m, t 

28 Ib-ft) | 
I 





12x 1.25 mm 
65 N-m (6.5 kg-m, 
47 \b-ft) 


Sa. 


R. FRONT STOPPER 


STOPPER RUBBER 4 
BOLT 


85 Nem (8.5 kg-m, 
61 lb-ft) 





(cont'd) 
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Engine Removal/Installation 
(cont’d) —— 





Mount and Bracket Bolts/Nuts Torque Value Specifications: 


REAR MOUNT 


ENGINE SIDE MOUNT 
D16Z6 (A/T), B1GA2 (A/T): 


Except D16Z6 (A/T), B16A2 
(A/T): 


10 x 1.25 mm 
g~_ 39 N-m (3.9 kg-m, 
a B28 Ib-ft) 


B16A2: 














10 x 1.25 mm { 
39 Nem (3.9 kg-m, 
28 lb-ft) 








hie 
TRANSMISSION So 
MOUNT BRACKET Saas: 

R. FRONT STOPPER MIT: 


L. FRONT STOPPER 


4wo: ; CARS NOT EQUIPPED A/C: 


10 x 1.25 mm 


L. FRONT STOPPER 
\ BRACKET 
















STOPPER RUBBER & 
BOLT ha 
‘ 12 x 1.25 mm A 

85 N-m (8.5 kg-m, : ! 65 Nem (6.5 kg-m, 
61 Ib-ft) 47 lb-ft) ©) 

R. FRONT STOPPER eet ae STOPPER RUBBER 

BRACKET 65 N-m (6.5 kg-m, sii ee 

47 lb-ft) ib) 
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Additional Torque Value Specifications: 


12 x 1.25 mm (D15Z1, D15B8) 
M/T and A/T: 60 N-m (6.0 kg-m, 43 tb-ft) 
FRONT 


STIFFENER 
(A/T only) 


INTAKE MANIFOLD 
BRACKET 
(D15B7, D16Z6) 













45 Nem (4.5 kg-m, 


STIFFENER 33 lb-ft) 


(D16Z6 A/T only) 



















22 N-m (2.2 kg-m, 
10 x 1.25 mm 16 Ib-ft) 


45 Nem (4.5 kg-m, 33 Ib-ft) 


ENGINE SIDE 
MOUNTING BRACKET 


EXHAUST MANIFOLD 
BRACKET 





10 x 1.25 mm 
55 Nem (5.5 kg-m, 40 lb-ft) 





8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) 


P/S PUMP BRACKET 


A/C COMPRESSOR BRACKET 





8 x 1.25 mm 
10x 1.25 mm 22 Nem (2.2 kg-m, 10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 Ib-ft) 16 Ib-ft) 45 Nem (4.5 kg-m, 33 Ib-ft) (cont’d} 
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Engine Removal/Installation 


(cont’d) —— 





D16A6/7 (DOHC): 
INTAKE MANIFOLD 
BRACKET 


22 Nem (2.2 kg-m, 
16 Ib-ft) 


A/C PUMP BRACKET 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 Ib-ft) 


5-30 








ENGINE SIDE MOUNTING 
10 x 1.25 mm BRACKET 
45 Nem (4.5 kg-m, 


33 Ib-ft) 


a 


10 x 1.25 mm 
55 Nem (5.5 kg-m, 
40 Ib-ft) 


Cb 


P/S BRACKET 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 lb-ft) 


HEAT SHIELD 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 lb-ft) 


Cylinder Head/Valve Train 


Special Tool ...........cccceeeccccccccsssenenns 6-2 
VTEC (Troubleshooting — 
D15Z/D16Z/B16A engine) ............. 6-3 
D12B/D13B/D15B/D152Z/ 
D16A7/D16Z engine ................005 6-4 
D16A8/D16AQ9 engine ...............00.00: 6-69 


B1GA engine ............ccccccceevecceeeeenees 6-95 





Special Tools 





Tool Number 


Description 


— preven 


Page Reference 





4 


QGOOQE@QQGOOOO OOGO©COQGOOHOGHO 


= 








07GAD—PH70100 
O7HAH—PJ70200 
07HAH—PJ70100 
O07JAA—0010100 
07JAA—0010200 
07JAB—0010100 
07JAB—0010200 
07JAB—0010400 
O7LAA—PR30100 
O7LAJ—PR30100 
07LAJ—PR30200 
O7LAJ—PT30100 or 
O7LAJ—PT3010A 
O7LAK—PR30100 
O07NAJ—P0O70100 
07406—0070000 
07742—0010100 
07742—0010200 
07744—0010400 
07757—PJ10100 
07757—0010000 
07942—8920000 





Stem Seal driver 

Stem Seal driver 

Valve Guide Reamer, 5.5 mm 
Socket Wrench, 17 mm 
Socket Wrench, 19 mm 
Pulley Holder Attachment 
Handle 

Pulley Holder Attachment HEX 50 mm 
Tappet Adjuster Wrench 
Valve Inspection Set 

Air Stopper 


Test Harness 

Gauge Joint Adaptor 

VTEC Pressure Gauge Attachment 
Low Pressure Gauge ; 
Valve Guide Driver, 5.56 mm 

Valve Guide Driver, 6.6 mm 

Pin Driver, 5.5 mm 

Valve Spring Compressor Attachment 
Valve Spring Compressor 

Valve Guide Driver 

Valve Guide Reamer 





ee ee ee ee ee en er ey 


= 2 2 a ek ok eS eS we od 





6-81 

6-44 

6-43, 111 
6-56, 89 
6-89, 120 
6-56, 89 
6-56, 89, 120 
6-89, 120 
6-126 

6-61, 63, 124 
6-61, 63, 124 


6-9 


- 6-15, 16 
6-15, 16 


6-15, 16 
6-42, 43, 
6-80 
6-76 
6-106 
6-38, 78, 
6-111 
6-81 





07984—6570101 





Cylinder Head/Valve Train 


D12B/D13B/D15B/D15Z/D16A7/D16Z engine 


VTEC (D15Z/D16Z/B16A engine) 


Electrical Connections ................ 6-4 
Troubleshooting 
Self-diagnostic Procedure ........ 6-6 
Troubleshooting Flowchart 
Spool Valve ..........cccccsceeesseeess 6-12 
Oil Pressure Switch ................. 6-14 
Spool Valve Inspection ................ 6-17 
D12B/D13B/D15B/D15Z 
D16A7/D16Z engine 
Mustrated Index ............::.csseseeeeeees 6-18 
Cylinder Head Removal .................. 6-24 
Cam Pulley ............ccccccceecceaceeecoenes 6-28 
Rocker Arms 
Femoval assis ssedeci kc cascacateia need 6-28 
OVOMNBUN: sis vaiacriseiicnteathvdedesente 6-30 
Rocker Shaft Collar Selection .......... 6-33 
Rocker Arm and Lost Motion ........... 6-34 
Rocker Arm and Shaft .............c..000 6-35 
Camshaft Inspection ....................0. 6-36 


Cylinder Head 
Valve Seats 
Valve Guides 
Valve Spring and Valves 
Camshaft/Seal and Rocker arms 
Cylinder Head Installation 
Timing Belt 
Illustrated Index 
Inspection 
Tension Adjustment 
Removal 


Rocker Arms 
Manual Inspection 


Valve Clearance 


Inspection Using Special Tools 





VTEC (D152/D162Z/B16A engine) 


Electrical Connectors 


MAIN RELAY 
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SERVICE 
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DATA LINK O oz 


® D7 TXD/RXD 
Yd) SMT CLUTCH 
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fe] D1521 engine 


only 
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i [i © B7 ATNP 
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! 
i 
1 
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1 
' 
1 
! 


CONSOLE 


@® ECU (15 A}* 
SWITCH 


© ACG (S) (15 A) 





TO A/C SWITCH 


© UY O 
A/C COMPRESSOR CLUTCH 
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TEMPERATURE 
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TERMINAL LOCATION 


VTEC 


Troubleshooting — Self-diagnostic Procedures 




























I. When the Check Engine light has been reported on, do the following: 


1. Connect the Servuce Check Connector terminals with a jumper wire as shown (The 2P Service Check Connector 
is located under the dash on the passenger side of the car). Turn the ignition switch on. 


LHD: RHD: 








3P CONNECTOR 
NOTE: 

‘Do not attach 
the jumper wire. 
















SERVICE CHECK 
CONNECTOR 


3P CONNECTOR 


NOTE: TG 


Do not attach 
the jump wire. 


SERVICE CHECK 
CONNECTOR 





JUMPER WIRE 





JUMPER WIRE 


“a 
2. Note the CODE: the Check Engine light indicates a failure code by the length and number of blinks. The Check 
Engine light can indicate simultaneous component problems by blinking separate codes, one after another. Problem 
codes 1 through 9 are indicated by individual short blinks. Problem codes 10 through 48 are indicated by a series 
of long and short blinks. The number of long blinks equals the first digit, the number of short blinks equals the 
second digit. 





Separate Problems: 
Short 
See Problem CODE 1 


See Problem CODE 3 
See Problem CODE 14 


ee ee 2 ee gee a en 
—2n0W_ nnn nnn onnn 
So TAN nnn 


ott tt 


Long short 
Simultaneous Problems: 


7W_Ann___7L___nnan See Problem CODE 1 and 3 
Sn nnn 


> n_sL—animn__a = See Problem CODE 3 and 4 
= See Problem CODE 3 and 14 
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Il. ECU Reset Procedure 
1. Turn the ignition switch off. 
2. Remove the BACK UP fuse (7.5 A) from the under-hood fuse/relay box for 10 seconds to reset the ECU. 


NOTE: Disconnecting the BACK UP fuse also cancels the radio preset stations and the clock setting. Make note 
of the radio presets before removing the fuse so you reset them. 


BACK UP 
FUSE 








t UNDER-HOOD 
FUSE/RELAY 
BOX 





Ill. Final Procedure (this procedure must be done after any troubleshooting) 


1. Remove the Jumper Wire. 


NOTE: If the Service Check Connector is jumped, the Check Engine light will stay on. 


2. Do the ECU Reset Procedure. 


3. Set the radio preset stations and the clock setting. 


(cont'd) 
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VTEC 


Troubleshooting — Self-diagnostic Procedures (cont'd) 











PAGE 









SELF-DIAGNOSIS 







PAGE 





INDICATOR BLINKS SYSTEM INDICATED = Aen tee> ecainel 
0 
2 
3 MANIFOLD ABSOLUTE PRESSURE (MAP 
a 





No. 1 CYLINDER POSITION (CYL SENSOR) eee 
PIMA SENSOR 01849 engin) [tras 
- EXHAUST GAS RECIRCULATION SveTEM@A)| 11-386 [ 
FUEL NNECTOR ©tse2 enghay || tse 

VEHICLE SPEED SENSOR 11-262 11-292 
pf ase ate cee ay [vase [= 

21 


SPOOL SOLENOID VALVE 6-12 ae ee 
22 VALVE TIMING OIL PRESSURE SWITCH 6-14 —— 














OXYGEN SENSOR HEATER (D16Z6, D16Z7, ee 
B16A2 engine) : 


LAF SENSOR HEATER (D152Z1 engine) 


FUEL SUPPLY SYSTEM (D16Z6, D162Z7, 11-240 
B162Z2 engine) . 


48 LAF SENSOR (D15Z1 engine) 11-226 






11-236 








@ If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace 
the ECU. 

@ The Check Engine light may come on, indicating a system problem when, in fact, there is a poor or intermittent electri- 
cal connection, First, check the electrical connections, clean or repair connections if necessary. 

@ The Check Engine light and Ds indicator light may light simultaneously when the self-diagnosis indicator blinks 6, 7 
and 17 Check the PGM-FI system according to the PGM-Fi control system troubleshooting, then recheck the Da in- 
dicator light. If it lights, see page 14-316. 

@ The Check Engine light does not come on when there is a malfunctionn in the Electric Load Detector circuits. However, 
it will indicate the codes when the Service Check Connector is jumped. 





DIGITAL 





TEST HARNESS 
4 07LAJ—PT30100 

or 

O7LAJ—PT3010A 


NOT USED 


At AZ AS A? AS A11A13A15 A17A19A21A23A25 81 83 85 B7 B9B11 B13 B15 01 03 DS 07 09 011013015017D19 021 


CODTDODDDODODDDDOVCCVCOOCO OOH GOO OIOCOCOO0O00000 
es 

PPCOSAV0DODDGOOOO|OSOCCSC COCO OFS VOHSHOGIONOCOODOCOCORD 

A2 A4& AG AB A10412414A16A18A20A22424 A26 B2 84 86 BB B10 812 814 BIG 02 D4 DE 08 D10D12014 016018020 022 


TERMINAL LOCATION 





VTEC 


Troubleshooting — Self-diagnostic Procedures (cont'd) 


CAUTION: 
@ Puncturing the insulation on a wire can cause poor or intermittent electrical connections. 


® For testing at connectors other than the test harness, bring the tester probe into contact with the terminal from the 
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with 


the tester probe and do not insert the probe. 
TESTER PROBE 


RUBBER SEAL 









TTL LLL 
~ See lg 






ae 
erry 


WIRE HARNESS 
TERMINAL 
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=| 
How To Read Flowcharts 


A flowchart is designed to be used from start to final repair. It’s like a map showing you the shortest distance. But 
beware: if you go off the “‘map’’ anywhere but a ‘‘stop’’ symbol, you can easily get lost. 


i iti i i hooting flowchart. 
(bold type) Describes the conditions or situation to start a troubleshooting ar 


ACTION Asks you to do something; perform a test, set up a condition etc. 


DECISION > Asks you about the result of an action, then sends you in the appropriate troubleshooting direction. 


STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs you to 
(bold type) an earlier part of the flowchart to confirm you repair. 


NOTE: 


®@ the term “intermittent Failure’’ is used in these charts. It simy means a system may have had a failure, but it checks 
out OK at this time. If the Check engine light on the dash does not come on, check for poor connections or loose 

wires at all connections related to the ciricuit that you are troubleshooting. 

Most of the troubleshooting flowcharts have you reset the ECU and try to duplicate the problem code. If the problem 

is intermittent and you can’t duplicate the code, do not continue through the flowchart. To do so will only result in 

confusion and, possibly, a needlessly replaced ECU. 

“*Open’’ and ‘‘Short’’ are common electrical terms. An open is a break in a wire or at a connection. A short is an 

accidental connection of a wire to ground or to another wire. In simple electronics, this usually means something 

won't work at all. In complex electronics (like ECU's), this can sometimes mean something works, but not the way 

it's supposed to. 


If the electrical readings are not as specified when using the test harness, check the test harness connections before 
proceeding. 
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VTEC 


Troubleshooting Flowchart— Spool Valve 





Se tlhe ett oe Sn 
a Teme) geile Self-diagnosis Check Engine light indicates code 21: A problem in the Spool Valve circuit. 
1 1 





— Engine is running. 

— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 6-6), CODE 21 
is indicated. 


| Do the ECU Reset Procedures | 


(page 6-7). 


Start the engine. | 


i 


Is Check Engine light on and does 
it indicate CODE 21? 





















Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at spool valve and 
ECU. 
































Turn the ignition switch OFF. | 








Disconnect the 1P connector 
from the spool valve. 











Check for continuity between 1P 
connector terminal and body 
ground. 

















< Is there 14—30 Q? > Replace the spool valve. 
| YES 


To page 6-13 
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From page 6-12 


Connect the ECU test harness. 


Check for continuity between 1P 


connector terminal and A4 ter- 
minal. 





Check for continuity between 1P 
connector terminat (harness 
side} and body ground. 





Does continuity exist? YES Repair short in wire between 
ECU and spool valve connector. 


NO 


Substitute a known-good ECU 
and recheck. If symptom/indica- 


tion gces away replace the 
original ECU. 
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VTEC 


Troubleshooting Flowchart— Oil Pressure Switch 





~ ‘ ead { - 
fi3]- Beans Self-diagnosis Check Engine light indicates code 22: A problem in the Oil Pressure Switch circuit. 
<a ( ™~ I 






— Engine is running. 

— Check Engine flight has been 
reported on. 

— With service check connector 
jumped (page 6-6), CODE 22 

is indicated. 


Do the ECU Reset Procedures 
(page 6-7). 


Turn the ignition switch ON. | 

























Intermittent failure, system is OK 
at this time (test drive may be 








ts Check Engine light on and does NO necessary). 
it indicate CODE 22? Check for poor connections or 
loose wires at oil pressure switch 
YES and ECU. 








igniti i FF. 
Turn the ignition switch C | OIL PRESSURE 
| Ee, 


Disconnect the 2P connector 
from the oil pressure switch. 



















Check for continuity between 
BLK terminal and body ground. 


ae NO , . : 
ata F ; Repair open in BLK wire between 
Does continuity exist? 
pleas eee 2P connector and body ground. 
Connect the ECU test harness. | 


Check for continuity between 
BLU/BLK terminal and D6 ter- 
minal. 





BLU/BLK 


RL. 
BLK 

















Repair open in BLU/BLK wire bet- 
ween ECU and 2P connector. 


SO900000000000 J C0000000 
C900000000000 | 00000000 


YES Repair short in BLU/BLK wire bet- | 


Does continuity exist? 















YES 


OCC000000000 
89900000 0RN0 






Check for continuity between D6 
terminal and body ground. 











Does continuity exist? ween ECU and 2P connector. 





D6 


To page 6-15 
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D15Z1, D16z6 engine 


Fi e 
rom page 6-14 07406—0070000 








D15Z1, D16Z6 engine: 

Remove the oil pressure switch, 
install the special tools, the 
reinstall the oil pressure switch. 
B16A2 engine: 

Remove 10 mm sealing bolt and 
connect oil pressure gauge. 











| Connect a tachometer (Section 
11). 





| OIL PRESSURE 
: , SWITCH 
Start the engine and warm it up 
to normal operating temperature. 


« Use new O-ring 
when installing. 

Check oil pressure at engine 

speeds of 1,000, 3,000 and 














5,000 min“ (rpm), D1521: - 

1,000 and 3,000 min“! (rpm). NOTE: 

Keep measuring time as short as 
possible because engine is running 
with no load (within one minute). 








VTEC PRESSURE GAUGE 
A/T LOW PRESSURE GAUGE ATTACHMENT 
07NAJ—P070100 


B16A2 engine: 
A/T LOW PRESSURE GAUGE 
07406—0070000 


GAUGE JOINT ADAPTOR 

07LAK—PR30100 

* Use new washer when 
installing the sealing bolt. 








Is pressure below 50 kPa (0.5 NO 
kg/cm2, 7 psi)? Inspect the spool valve. 


| YES 








Check for continuity between 
the 2 terminals on the oil 
pressure switch. 


| 








OIL PRESSURE 





Does continuity exist? 





Replace oil pressure switch. 





| SWITCH 





| YES 





Disconnect the 1P connector 
from the spool valve. 











| SPOOL VALVE 
Attach the battery positive ter- 
minal to the GRN/WHT terminal. 


| 


To page 6-16 







1P CONNECTOR 


(cont'd) 
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VTEC 
Troubleshooting Flowchart — Oil Pressure Switch (cont'd) 
















From page 6-15 


D15Z1, D16Z6 engine VTEC PRESSURE GAUGE 
A/T LOW PRESSURE GAUGE ATTACHMENT B16A2 engine: 
07406—0070000 O7NAJ—PO70100 A/T LOW PRESSURE GAUGE 






Start the engine and check oil 07406 — 0070000 
pressure at engine speeds of 
5,000 min-' (rpm), D15Z1 


engine: 3,000 min“' (rpm). 


















OIL PRESSURE GAUGE JOINT ADAPTOR 

SWITCH O7LAK—PR30100 

« Use new O-ring * Use new washer when 
when installing. installing the sealing bolt 


NOTE: 

Keep measuring time as short as 
possible because engine is running 
with no load (within one minute). 









Is pressure above 400 kPa (4 
kg/cm?, 57 psi), D15Z1 engine: 
above 250 kPa (2.5 kg/cm?, 36 
psi). 
















NO 
—-————| Inspect the spool valve. | 





YES 





Check for continuity between 
the 2 terminals on the oil 
pressure switch under above 











condition. 
NO 
Does continuity exist? Replace oil pressure switch. 


YES 





Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away replace the 
original ECU. 
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Spool Valve Inspection 


1. Disconnect the 1P connector from the spool valve. 


2. Measure resistance between the terminal and body 
ground. 


Resistance: approx 14—30 ohms 





3. If the resistance is within specifications, remove 
the spool valve assembly from the cylinder head, 
and check the spool valve filter for clogging. 


@ if there is cologging, replace the engine oil filter 
and the engine oil. 


SPOOL VALVE 
ASSEMBLY 





SPOOL VALVE 
FILTER 

Omm Replace. 

m (1.2 kg-m, 9 Ib-ft) 


fees, 


If filters are normal, push the spool valve with your 
finger and check its movement. 
@ If spool valve is normal, check the engine oil 


pressure. 


FILTER 
Replace. 


6x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 
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Cylinder Head/Valve Train 


Illustrated Index 





D15Z engine: 


CAUTION: To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (100°F) before 
removing it. 


NOTE: 

@ Use new O-rings and gaskets when reassembling. 

@ Use liquid gasket, Part No. OY740—99968. 

7B Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


CYLINDER HEAD 


6 x 1.0 mm 

bap AN ae een CYLINDER H 

7 lb-ft) Apply oil to spark EAD BOLTS 
plug tube seal 10 x 1.25 mm 





when installing. 73 N-m (7.3 kg-m, 53 Ib-ft) 
Apply clean engine oil 

to bolt threads and 

washer contact 

surface. 
















RUBBER SEALS 
Replace when damaged 
or deteriorated. 


DISTRIBUTOR 


Apply liquid gasket 
to these points. 


8x 1.25 mm 


24 Nem (2.4 kg-m, 
17 \b-ft} 
TIMING BELT 
Inspection/Adjustment, 
page 6-54 
Replacement, 
a page 6-55 
CYLINDER HEAD 
GASKET 
(3 LAYERS METAL) 
Replace. 
8x 1.25 mm 
DOWEL PINS 22 Nem (2.2 kg-m, 
16 lb-ft) 
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| 





NOTE: Use new O-rings and gaskets when reassembling. 
“78 Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


ROCKER ARM 

ASSEMBLY 8x 1.25 mm 
Overhaul, page 6-31 22 Nem (2.2 kg-m, 
Inspection, page 6-34 16 lb-ft) 















ADJUSTING 
SCREWS 
Adjustment, 6-65 


DOWEL PIN 


CAMSHAFT 
Inspection, page 6-36 


SPOOL VALVE 


O-RING 
Replace. 










VALVE SEAL 


SPRING SEAT 
OIL CONTROL 


ORIFICE 







VALVE GUIDE 


OIL SEAL 


6x 1.0 mm Replace. 

12 Nem (1.2 kg-m, 

9 |b-ft) CAM PULLEY 
O-RING 

Replace. 


SPRING 


VALVE SEAL 


VALVE GUIDE 
Inspection, page 6-40 
Replacement, page 6-42 
Reaming, page 6-43 


& 


CYLINDER HEAD SH 
Removal, page 6-24 TIMING BELT 
Installation, page 6-48 EXHAUST VALVE BACK PLATE 
Warpage, page 6-40 
Valve seat reconditioning, pean .25 mm 
-m 

ee INTAKE VALVE. (3.8 kg-m, 27 lb-ft) 

Removal, page 6-38 6 x 1.0mm 

Installation, page 6-44 12 N-m (1.2 kg-m, 

9 Ib-ft) 


(cont'd) 
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Cylinder Head/Valve Train 


Illustrated Index =—W—____ eee 


D16Z6 engine: 


CAUTION: To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (100°F) before 
removing it. 


NOTE: 
@ Use new O-rings and gaskets when reassembling. 
@ Use liquid gasket, Part No. OY740— 99968. 


a 4: Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


6 x 1.0 mm CYLINDER HEAD 
10 Nem (1.0 kg-m, COVER 
7 lb-ft) Apply oil to spark plug tube 
seal when installing. 
se 
l= S CYLINDER HEAD BOLTS 
CYLINDER HEAD COVER . = = 10 x 1.25 mm 
le oe 73 Nem (7.3 kg-m, 53 lb-ft) 
5 aay; 
e ES Apply clean engine oil 
RUBBER SEALS @& to bolt threads and 


Replace when damaged 


washer contact surface. 
or deteriorated. 







DISTRIBUTOR 


H 


em (4 ii 
Cum —¢ : 


5 Apply liquid gasket 
8 x 1.25 mm ( oe ___ to these points. 
24 Nem (2.4 kg-m, 


17 ib-ft) 
TIMING BELT 
Inspection/Adjustment, 
eer Page 6-54 
CYLINDER HEAD Replacement, 
GASKET page 6-55 
(3 LAYERS METAL) 
Replace. 
. 8x 1.25 mm 
LE 22 Nem (2.2 kg-m, 
16 lb-ft) 


DOWEL PINS 
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| 





NOTE: Use new O-rings and gaskets when reassembling. 
: 4: Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 






















8x 1.25 mm 
LOST MOTION ASSEMBLY HOLDER 22 Nem (2.2 kg-m, 
XS 16 Ib-ft) 

DOWEL PIN ae 

LOST MOTION 

ASSEMBLY 6x 1.0 mm 

9 lb-ft) 

ROCKER ARM 
ASSEMBLY ee 
Overhaul, page 6-30 ‘ powere 
Inspection, page 6-34 


CAMSHAFT 
Inspection, page 6-36 


ADJUSTING SCREWS eae 


Adjustment, 6-65 


® INTAKE VALVE SPRING 


c-.. SEAL 


a 


SPOOL ae 
6x 1.0 mm : 
12 Nem (1.2 kg-m, 
9 ib-ft) 


O-RING ———» 


Replace. p= VALVE GUIDE 
OIL SEAL 
VALVE KEEPERS Replace. 


SPRING RETAINER 


EXHAUST VALVE SPRING 


VALVE SEAL 
SPRING SEAT 


VALVE GUIDE 
Inspection, page 6-40 
Replacement, page 6-42 
Reaming, page 6-43 


(3.8 kg-m, 27 Ib-ft) 


CO”. 
@ 


CYLINDER HEAD 


Removal, page 6-24 EXHAUST VALVE 
Installation, page 6-48 


Warpage, page 6-40 6x 1.0 mm 
Valve seat reconditioning, bbe teats 12 Nem (1.2 kg-m, 
page 6-42 ‘ 9 lb-ft) 
INTAKE VALVE . 
Removal, page 6-38 
Installation, page 6-44 
(cont’d) 
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Cylinder Head/Valve Train 


lilustrated Index 


D12B, D13B, D15B, D16A7 engine: 
lilustrated: D16A7 engine 





CAUTION: To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (100°F) before 


removing it. 


NOTE: 
@ Use new O-rings and gaskets when reassembling. 


@ Use liquid gasket, Part No. OY740—99968. 


Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


CYLINDER HEAD BOLTS 
10 x 1.25 mm 
65 N-m (6.5 kg-m, 49 Ib-ft) 


Apply clean engine oil 


to bolt threads and 


washer contact 
surface. 


comm 


CYLINDER HEAD 
GASKET 

(CARBON GRAFOIL} 
Replace. 





DOWEL PINS 


TIMING BELT — 
Inspection/Adjustment, 
page 6-54 
Replacement, 

page 6-55 


ADJUSTING BOLT 
45 N-m (4.5 kg-m, 33 lb-ft) 
Loosen but do not remove 
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INTAKE MANIFOLD 


OIL CONTROL JET 


O-RING 
Replace. 









8 x 1.25 mm 
24 Nem (2.4 kg-m, 17 Ib-ft) 


INTAKE MANIFOLD 
BRACKET 


(cont’d) 


fe, 








NOTE: Use only new O-rings and new gaskets when reassembling. 
4: Prior to reassembling, clean all the parts in solvent, dry then, and apply lubricant to any contact parts. 


x 1.0 

2 Nem (1.2 kg-m, 9 Ib-ft) 
ROCKER ARM ASSEMBLY 
Disassembly, page 6-33 

8x 1.25 mm Inspection, page 6-35 

22 N-m (2.2 kg-m, 16 ib-ft} 


VALVE KEEPERS 


~ ADJUSTING SCREWS 
Adjustment, page 6-65 
SPRING RETAINER 
8x 1.25 mm 
24 N-m (2.4 kg-m, 17 Ib-ft) 
VALVE SPRING ey 














b CAMSHAFT 
EXHAUST VALVE Ss Inspection, 6-36 
=a | a 
Replace. 
VALVE SPRING oe « avy 
WY, Gi 
ae She be 


GUIDE 


O-RING 
Replace. 


SPRING RETAINER 


is 
BNF, BPC 
e SEZAPZP XNA V5) VALVE SPRING SEAT 
0,8 % Zz ne SOQuy C9 
ant VALVE SPRING 


- INTAKE VALVE 


SA PUES (7 SEAL 
i r ~~ NS Replace. 
CAMSHAFT PULLEY Ls) oe de. INTAKE VALVE GUIDE 
Removai, page 6-28 QI 
Instaliation, page 6-47 co 
SEAL bs 
8 x 1.25 mm Installation, " 
38 Nem page 6-45 
(3.8 kg-m, 27 \b-ft) Replace. 
CYLINDER HEAD sig a donb 
Removal, page 6-24 Acide Pepe’ pa 
— — Warpage, page 6-40 Reconditioning vave.sent 
EXHAUST VALVE Reconditioning valve 


seat, page 6-41 page 6-41 


Installation, page 6-48 
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Cylinder Head 


Removal 





Engine removal is not required for this procedure. D12B, D13B, D15B3 engine: 


CAUTION: To avoid damaging the cylinder head, 
wait until the coolant temperature drops below 
38°C (100° F) before loosening the retaining bolts. 


NOTE: =) 2 

@ Inspect the timing belt before removing the y 
cylinder head. 

@ Turn the crankshaft pulley so that the No. 1 
piston is at top-dead-center (page 6-58). 

®@ Mark all emissions hoses before disconnecting 
them. 


1. Disconnect the negative terminal from the battery. 
2. Drain the coolant (See section 10). 


@ Remove the radiator cap to speed draining. 









3. Relieve fuel pressure. AIR INTAKE HOSE 


Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 


6. Remove the PCV hose, fuel hoses vacuum hose © 


4. Remove the air flow tube. 
and water bypass hose. 


5. Remove the fuel feed hose and charcoal canister 
hose from the intake manifold. 


D12B, D13B, D15B3 engine: 
D16A7 engine: 


BREATHER PIPE 





AIR FLOW 
TUBE 


WATER BYPASS HOSE 


VACUUM HOSE 
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_D15B4 engine. 8. Remove the throttle cable and the throttle control 
cable (A/T) from the throttle body. 


NOTE: 

@ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

@ Adjust the throttle cable when installing (See 
section 11). 


PCV HOSE 


THROTTLE 
CONTROL CABLE 









VACUUM HOSE 


FUEL HOSES THROTTLE CABLE 


7. Disconnect two connectors, then remove the fuel 9. 
emission control box. 


¢ Do not remove the vacuum tubes. 


Remove the engine wire harness connectors and 
wire harness clamps from the cylinder head and the 
intake manifold. 


Four injector connectors 
FUEL EMISSION TA sensor connector 
CONTROL BOX EACV connector 
6x 1.0 mm Throttle sensor connector 
10 Nem (1.0 kg-m, MAP sensor connector 
7 Ib-ft) 





Ground terminal (at thermostat cover) 

TW switch connector (for cooling fan) 

Oxygen sensor connector 

TW sensor connector (for emission) 
Temperature unit connector 

Spool valve connector (016Z, D15Z engine) 
Oil pressure switch connector (D16Z, D15Z 
engine) 

EGR lift sensor connector (D15Z engine) 


CONNECTORS (cont'd) 
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Cylinder Head 


Removal (cont'd) AAA 


10, Disconnect spark plug wire at spark plugs. 
Remove the distributor. 


11. Remove the engine ground cable on the cylinder 
head cover. 


12. Remove the P/S belt and pump. 
@ Do not disconnect the P/S hoses. 


8 x 1.25 mm 
24 Nem (2.4 kg-m, 





13. Remove the P/S bracket. 


P/S BRACKET 





10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 Ib-ft) 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 33 tb-ft) 


14. 


15. 


16. 


Remove the emission vacuum hoses and water 
bypass hoses from the intake manifold assembly. 


Remove the radiator upper hose and heater hose 
from the cylinder head. 


Remove the water bypass hose from intake 
manifold. 


UPPER RADIATOR HOSE 


WATER BYPASS HOSE 


17. 


18. 


19. 


20. 


21. 


22. 


23. 





HEATER HOSE 


Remove the intake manifold bracket. 


Remove the self-locking nuts and disconnect the 
exhaust manifold and exhaust pipe A. 


Remove the exhaust manifold bracket. 


Remove the PCV hose, then remove the cylinder 
head cover. 


Remove the timing belt upper cover. 


Loosen the timing belt adjusting bolt 180° to 
release the belt tension. 


Push the tensioner to release tension from the tim- 
ing belt, then retighten the adjusting bolt. 





ADJUSTING BOLT 
45 N-m (4.5 kg-m, 33 Ib-ft) 
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24. Remove the belt from the cam pulley. 


CAUTION: Do not crimp or bend 
the timing belt more than 90° 
or less than 25 mm (71 in) in 
diameter. 


No Good 





25. Remove the cylinder head bolts, then remove the 
cylinder head. 


CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time; repeat until all bolts 
are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 











NOTE: Separate the cylinder head from the block 
with a flat blade screwdriver as shown. 









SCREWDRIVER 














26. Remove the intake manifold and exhaust manifold 


from the cylinder head. 
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Cam Pulley Rocker Arms 
Removal Removal 





To ease reassembly, iurn the pulley until the ‘“UP”’ 1. Loosen the adjusting screws. 
mark faces up, and the front timing mark is aligned 
as shown below. D16Z engine: 


D16A7, D16Z engine: 


UP’ MARK 


D12B, D13B, OO 
D15B engine: ~ 
weg IODC 
ID 
O x 


TDC mark aligned with 
the pointer on cylinder 
head back cover. 


ADJUSTING SCREWS 


























TDC GROOVES D15Z engine: 
Align front timing mark on “UP’’ MARK 
pulley with the valve cover 

surface. 


ADJUSTING SCREWS 


D15Z engine: 


TDC GROOVES ADJUSTING SCREWS 


Align with triangle mark 
(> <1) on cylinder head back 
cover. 


2. Remove the retaining bolt and the cam pulley. 





CAMSHAFT 
PULLEY 





ADJUSTING SCREWS 


RETAINING BOLT 
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012B, 013B, D15B, D16A7 engine: D15Z engine: 
ADJUSTING SCREW 







6 mm BOLT 8 mm BOLTS 6 mm BOLT 






ADJUSTING SCREW 


2. Unscrew the cam holder bolts, then remove the 
rocker arm assembly. 





NOTE: 
@ Unscrew the cam holder bolts two turns at a 6 mm BOLT Son BOrls SmnOre 
time, in a criss-cross pattern, to prevent damag- 
ing the valves or rocker arm assembly. 
@ When removing the rocker arm assembly, do not ? 
remove the ean holder bolts. The bolts will keep D12B, D13B, D15B, D16A7 engine: 
the cam holders, the springs and the rocker arms 
on the shaft. 


D16Z engine: 6 mm BOLT 8 mm BOLTS 


6 mm BOLT 8 mm BOLTS 6 mm BOLT 





6 mm BOLT 8 mm BOLTS 





6 mm BOLT 8 mm BOLTS 6 mm BOLT 
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Rocker Arms 
Overhaul eS 


NOTE: 

® Identify parts as they are removed to ensure reinstallation in original locations. 
@ Inspect rocker shafts and rocker arms (page 6-34). 

@ Rocker arms must be installed in the same position if reused. 


@ When removing or installing rocker arm assembly, do not remove bearing cap bolts. The bolts will keep the holders, 


springs and rocker arms on the shaft. 


D16Z engine: 


ROCKER SHAFT 


INTAKE ROCKER SHAFT 
ROCKER SHAFT 


COLLAR COLLAR 
Selection, (4 places) 
age 6-38 
p g oo o 90 o 9° INTAKE 
ROCKER ARM 
ASSEMBLY 


\n ARMS 








No. 5 CAM 
HOLDER 


A A B A B 
ROCKER SHAFT ROCKER SHAFT 
SPRING SPRING 
(4 places) 








COLLAR 










No. 3 CAM 
HOLDER 


No. 2 CAM { 
HOLDER 


No. 1 CAM 
HOLDER 


EXHAUST ROCKER EXHAUST 
ARM B ROCKER ARM A 
(4 places) (4 places) 





Letter ‘‘B’’ is stamped 
on rocker arm. 


EXHAUST ROCKER SHAFT 





Letter ‘’A’’ is stamped 
on rocker arm. 
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D15Z engine: INTAKE ROCKER SHAFT 
ROCKER ARMS vis = 28 ste INTAKE 
ROCKER ARM 
TIMING PLATE RUBBER BAND ASSEMBLY 

ROCKER SHAFT ROCKER SHAFT TIMING PLATE 
COLLAR SPRING COLLAR (4 places) 
Selection, (4 places) 

page 6-38 COLLAR SPRING 


wh, oft i 









No. 4 CAM 
HOLDER 


No. 3 CAM 
HOLDER 


No. 1 CAM 
HOLDER 


(so F] 





No. 5 CAM 


HOLDER 














ir 
y 

> CSD 
| 








A B B 
EXHAUST ROCKER EXHAUST 
ARM B ROCKER ARM A 
(4 places) (4 places) 
ROCKER SHAFT ROCKER sHaFT / 
SPRING SPRING 


(4 places) EXHAUST ROCKER SHAFT 





Letter ‘’B’’ is stamped Letter ‘‘A’’ is stamped 
on rocker arm. on rocker arm. (cont'd) 
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Rocker Arms 
Overhaul (cont'd) 


NOTE: 

@ Identify parts as they are removed to ensure reinstallation in original locations. 

@ Inspect rocker shafts and rocker arms (page 6-35). 

@ Rocker arms must be installed in the same position if reused. 

@ When removing or installing rocker arm assembly, do not remove bearing cap bolts. The bolts will keep the holders, 


springs and rocker arms on the shaft. 













D12B, D13B, D15B, ROCKER SHAFT B INTAKE 
D16A7 engine: (3 places) ROCKER 
ARM B INTAKE 
ales WASHER (4 places) ROCKER 
ROCKER SHAFT A (5 places) pris A 
{2 places) places 
BA BA 
No. 5 CAM No. 2 CAM No. 1 CAM 
No. 6 CAM HOLDER HOLDER 
HOLDER HOLDER | ) 
f! | SPRING SPRING 
SPRING B S A e iS 
8 A B A B A Z B A 
ROCKER ARM 
SPRING B 
; (2 places) 
EXHAUST 
ROCKER ROCKE 
ARM B cpaNG A. ie EXHAUST ROCKER 
(4 places) (3 places) EXHAUST ROCKER ARM A 
SHAFT {4 places) 






Position mark 










Letter ‘‘B’’ is stamped 
on rocker arm. 
Letter ‘‘A’’ is stamped 
on rocker arm. 
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Rocker Shaft Collars 
Selection (D16Z engine) 





CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 
vent or detergent. 


Cam Holder Distance Code Location (Marks) 


Marks have been stamped on the upper face end of the 
cylinder head as a code for the distance of each cam 
holder. 

Use them, and the marks stamped on the rocker shaft 
collar (code for collar length), to choose the correct 
rocker shaft collars from the table below. 


No. 4 
Fitting Table 


Head Marks 
Collar Marks 





Rocker Shaft Collar 


Part Number Length mm (in) 


12.325—12.375 
(0.4852—0.4872) 

12.275—12.325 
(0.4833—0.4852) 


12.225—12.275 
(0.4813—0.4833) 


12.175—12.225 
(0.4793—0.4813) 


12.125—12.175 
(0.4774—0.4793) 





14651 —PO8—O000 





14652 —P08—000 


14653—PO08—000 





14654—P08—000 





14655 — P08 — 000 











12.075—12.125 


14656—PO8—000 | (9 4754—0.4774) 








Selection (D15Z engine) 


CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 
vent or detergent. 


Cam Holder Distance Code Location (Marks) 


Marks have been stamped on the upper face end of the 
cylinder head as a code for the distance of each cam 
holder. 

Use them, and the marks stamped on the rocker shaft 
collar (code for collar length), to choose the correct 
rocker shaft collars from the table below. 


No. 4 1 
Fitting Table Length 


[Head Marks | A | Bc | De | F 
[Collar Marks | H | 1 | | kK |e | | 


Rocker Shaft Collar 


Part Number Length mm (in) 


8.975—9.025 
(0.3533 —0.3553) 

8.925—8.975 
(0.3513—0.3533) 

8.875—8.925 
(0.3494 —0.3513) 


8.825—8.875 
(0.3474—0.3494) 


8.775—8.825 
(0.3455 —0.3474) 


8.725—8.775 
(0.3435—0.3455) 





14651—PO7—000 





14652—P07—000 





14653—P07—000 





14654—P07—000 


14655—P07—000 








14656—P07—000 
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Rocker Arms and Lost Motion Assemblies 


Inspection (D16Z, D15Z engine) : 


NOTE: When reassembling the primary rocker arm, 
carefully apply air pressure to oil passage of the rocker 


arm. 


1. Inspect the rocker arm piston. Push it manually. 
— If it does not move smoothly, replace the rocker 


arm assembly. 
D16Z6 engine: 


SECONDARY 
ROCKER ARM 






MID ROCKER 
ARM 


PRIMARY ROCKER 


SYNCHRONIZING 
PISTON B 


SYNCHRONIZING 
PISTON A 


D1521 engine: 


PRIMARY ROCKER 
ARM 


TIMING PISTON 


TIMING SPRING 


SYNCHRONIZING 
PISTON 





GROOVE © 





SECONDARY 
ROCKER ARM 


NOTE: 
@ Apply oil to the pistons when reassembling. 


@ Bundle the rocker arms with a band to prevent 
them from separating. 


6-34 


D15Z1 engine: 


NOTE: Set the timing plate and return spring as 
shown below. 


RETURN SPRING TIMING PLATE 





CAM HOLDER 


D16Z6 engine only: 


2. Pushing the rocker arm top gently with the finger 
will cause it to sink slightly. Increasing the force on 
it will cause it to sink deeper. 

— If the lost motion assembly does not move 


smoothly, replace it. 


Rocker Arms and Shafts 
Clearance 


Measure both the intake rocker shaft and exhaust 
rocker shaft. 


1. Measure the diameter of shaft at the first rocker 
location. 





Surface should be smooth. 


MICROMETER 


2. Zero the gauge to the shaft diameter. 






MICROMETER 


CYLINDER BORE 
GAUGE 





A= | 


Measure inside diameter of rocker arm and check 
for out-of-round condition. 


Rocker Arm Radial Clearance: 
Service Limit: 0.08 mm (0.003 in) 





inspect rocker arm 
face for wear. 


Repeat for all the rockers. 
— If the clearance is over the service limit, replace 


the rocker shaft and all over-tolerance rocker 
arms. 
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Camshaft 
Inspection 


NOTE: 
®@ Do not rotate the camshaft during inspection. 
@ Remove the rocker arms and rocker shafts. 


1. Put the camshaft and the cam holders on the 
cylinder head, then tighten the bolts to the 
specified torque. 


Specified torque: 


8 mm bolts: 22 N-m (2.2 kg-m, 16 lb-ft) 
6 mm bolts: 12 N-m (1.2 kg-m, 9 Ib-ft) 


D12B, D13B, D15B, D16A7 engine: 


























6 mm BOLTS 8 mm BOLTS 


D16Z6, D15Z1 engine: 











8 mm BOLTS 


6 mm BOLTS 
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Seat the camshaft by pushing it toward the rear of 
the cylinder head. 


Zero the dial indicator against the end of the cam- 
shaft. Push the camshaft back and forth, and read 
the end play. 


Camshaft End Play: 

Standard (New): 0.05—0.15 mm 
(0.002—0.006 in) 

Service Limit: 0.5 mm (0.02 in) 





Remove the bolts, then remove the cam holders 

from the cylinder head. 

— Lift camshaft out of cylinder head, wipe clean, 
then inspect lift ramps. Replace camshaft if 
lobes are pitted, scored, or excessively worn. 

— Clean the camshaft bearing surfaces in the 
cylinder head, then set camshaft back in place. 

— Insert plastigage strip across each journal. 


Install the cam holders and tighten the bolts to the 
specified torque. 


(cont’d) 


Camshaft 
Inspection (cont’d) 


6. Remove the cam holders, then measure the widest 
portion of the plastigage on each journal. 


Camshaft Bearing Radial Clearance: 

Standard (New): 0.050—0.089 mm 
(0.002—0.004 in) 

Service Limit: 0.15 mm {0.006 in) 





7. If the camshaft bearing radial clearance is out of 
tolerance: 
— And the camshaft has already been replaced, 
you must replace the cylinder head. 
— If the camshaft has not been replaced, first 
check the total runout with the camshaft sup- 
ported on V-blocks. 


Camshaft Total Runout: 
Standard (New): 0.015 mm (0.0006 in) 
Service Limit: 0.030 mm (0.0010 in) 


Rotate camshaft 
while measuring. 





— If the total runout of the camshaft is within 
tolerance, replace the cylinder head. 

— If the total runout is out of tolerance, replace the 
camshaft and recheck. If the bearing clearance 
is still out of tolerance, replace the cylinder 
head. 





es, 


8. Check the cam lobe height wear. 


Cam lobe height standard (New) eer re 


INTAKE EXHAUST 





D12B, D13B 
engine 
D15B2 engine 


D15B3, D15B4 
engine 


35.458 (1.3960) 35.693 (1.4052) 


36.603 (1.4411) 36.750 (1.4468) 





36.603 (1.4411) 36.747 (1.4467) 





D16A7 engine 


36.782 (1.4481) 36.947 (1.4546) 
D15Z PRI 38.427 (1.5129) 
engine SEC | 32.292 (1.2713) 
35.900 (1.4134) 
36.195 (1.4251) 38.008 (1.4960) 
38.107 (1.5003) 


PRI: Primary cam lobe, SEC: Secondary cam lobe. 
MID: Mid cam lobe, T/B: Timing belt. 





37.997 (1.4960) 





D16Z 
engine 








PRI] SEC PRI MID SEC 


EXH EXH 
EXH EN EXH IN 


T/B T/B 
=~ D16Z engine 


~— D15Z engine 


Check this area for wear. 
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Valves and Valve Seals 





Replacement 
NOTE: Identify valves and valve springs as the are 2. Install the spring compressor. Compress the spring 
removed so that each item can be reinstalled in its and remove the valve keeper. 


original position. 


1. Using an appropriate-sized socket and plastic 
mallet, lightly tap the valve retainer to loosen the 
valve keepers before installing the valve spring 
compressor. 


PLASTIC MALLET 





VALVE SPRING 
COMPRESSOR 
07757 —0010000 





SOCKET 
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D 


1 
i, 
ie 


16Z engine: 


— 


Intake Valve Dimensions 


A 


B 
c 
Cc 
D 


D 


Standard (New): 
Standard (New): 
Standard (New): 


Service Limit: 
Standard (New): 


Service Limit: 


29.9—30.1 mm 
(1.18—1.19 in) 
117.42—117.72 mm 
(4.623—4.635 in) 
5.48—5.49 mm 
(0.2157—0.21611 in) 
5.45 mm (0.215 in) 
0.85—1.15 mm 
(0.033—0.045 in) 
0.65 mm (0.026 in) 


Exhaust Valve Dimensions 


A 


Cc 


Standard (New): 
Standard (New): 
Standard (New): 


Service Limit: 
Standard (New): 


Service Limit: 


25.9—26.1 mm 
{1.02— 1.03 in) 
114.60—114.90 mm 
(4.512—4.524 in) 
5.45—5.46 mm 
(0.2146—0.2150 in) 
5.42 mm (0.213 in) 
1.05—1.35 mm 
(0.041 —0.053 in) 
0.95 mm (0.037 in) 





D15Z engine: 


Intake Valve Dimensions 


A Standard (New): 
B Standard (New): 
Standard (New): 


Cc 
C Service Limit: 
D Standard (New): 


D Service Limit: 


27.4—27.6 mm 
(1.08— 1.09 in) 
118.82—119.12 mm 
(4.678— 4.690 in) 
5.48—5.49 mm 
(0.2157 —0.2161 in) 
5.45 mm (0.215 in) 
0.85—1.15 mm 
(0.033—0.045 in) 
0.65 mm (0.026 in) 


Exhaust Vaive Dimensions 


A Standard (New): 


B Standard (New): 


C Standard (New): 


Service Limit: 
Standard (New): 


oo 


D Service Limit: 


23.4—23.6 mm 
(0.92—0.93 in) 
116.20—116.50 mm 
(4.575— 4.587 in) 
5.45—5.46 mm 
(0.2146 —0.2150 in) 
5.42 mm (0.213 in) 
1.05—1.35 mm 
{0.041 —0.053 in) 
0.95 mm (0.037 in) 


D12B, D13B, D15B, D16A7 engine: 
Intake Valve Dimensions 


A Standard (New): 
B Standard (New): 
Standard (New): 


Cc 
C Service Limit: 
D Standard (New): 


D Service Limit: 


28.9—29.1 mm 
(1.14—1.15 in) 
113.82—114.12 mm 
(4.481 — 4.493 in) 
5.48—5.49 mm 
{0.2157 —0.2161 in) 
5.45 mm (0.215 in) 
0.85—1.15 mm 
(0.033—0.045 in) 
0.65 mm (0.026 in) 


Exhaust Valve Dimensions 


A Standard (New): 


B Standard (New): 


i?) 


Standard (New): 


Service Limit: 
Standard (New): 


oo 


Service Limit: 


24.9—25.1 mm 
(0.98—0.99 in) 
117.40—117.70 mm 
(4.622 —4.634 in) 
5.45—5.46 mm 
(0.2146—0.2150 in) 
5.42 mm (0.213 in) 
1.05—1.35 mm 
(0.041 —0.053 in) 
0.95 mm (0.037 in) 
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Valves 
Valve Movement 


Cylinder Head 
Warpage 








Measure the guide-to-stem clearance with a dial indi- 
cator while rocking the stem in the direction of normal 
thrust (wobble method). 


NOTE: If the camshaft bearing clearances (page 6-41) 
are not within specification, the head cannot be 
resurfaced. 


intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.04—0.10 mm 
(0.002—0.004 in) 
Service Limit: 0.16 mm (0.006 in) 
Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.10—0.16 mm 
(0.004 —0.006 in) 
Service Limit: 0.22 mm (0.009 in) 


Valve extended 10 mm out from seat. 


@ If measurement exceeds the service limit, 
recheck using a new valve. 

@ If measurement is now within the service limit, 
reassemble using a new valve. 

@ If measurement still exceeds limit, recheck using 
alternate method below, then replace valve and 
guide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the valve 
stem, measured with a micrometer, from the [.D. of 
the valve guide, measured with an_ inside 
micrometer or ball gauge. Take the measurements 
in three places along the valve stem and three 
places inside the valve guide. The difference be- 
tween the largest guide measurement and the 
smallest stem measurement should not exceed the 
service limit. 


intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.020—0.050 mm 
(0.001 —0.002 in) 
Service Limit: 0.080 mm (0.003 in) 
Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.05—0.08 mm 
(0.002—0.003 in) 


Service Limit: 0.11 mm (0.004 in) 
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lf the camshaft bearing radial clearances are within 
specifications, check the head for warpage. 


@ If warpage is less than 0.05 mm (0.002 in) 
cylinder head resurfacing is not required. 

@ If warpage is between 0.05 mm (0.002 in) and 
0.2 mm (0.008 in), resurface cylinder head. 

@® Maximum resurface limit is 0.2 mm (0.008 in) 
based on a height of 93 mm (3.66 in). 


PRECISION STRAIGHT EDGE 


Measure along edges, and 3 ways across center. 





Cylinder Head Height: 

D152, D16Z engine: 

Standard (New): 92.95—93.05 mm 
(3.6594 — 3.6634 in) 

Service Limit: 0.05 mm (0.002 in) 

D12B, D13B, D15B, D16A7 engine: 

Standard (New): 94.95—95.05 mm 
(3.7382—3.7421 in) 


Service Limit: 0.05 mm (0.002 in) 





a 
Valve Seats fer, 


Reconditioning 


Renew the valve seats in the cylinder head using a 
valve seat cutter. 


NOTE: If the guides are worn (page 6-40), replace 
them (page 6-42) before cutting the valve seats. 


VALVE SEAT 
CUTTER 
Commercially available 





me _ NO 
Carefully cut a 45° seat, removing only enough 
material to ensure a smooth and concentric seat. 


Bevel the upper edge of the seat with the 30° cut- 
ter and the lower edge of the seat with the 60° cut- 
ter. Check the width of seat and adjust 
accordingly. 


Make one more very light pass with the 45° cutter 
to remove any possible burrs caused by the other 
cutters. 


Valve Seat Width: 

Standard (New): 

Intake: 0.85—1.15 mm (0.033—0.045 in) 
Exhaust: 1.25—1.55 mm (0.049—0.061 in) 
Service Limit: 

Intake: 1.6 mm (0.06 in) 

Exhaust: 2.0 mm (0.08 in) 


45° 


: 60° 
_ Seat Width jor 


After resurfacing the seat, inspect for even valve 
seating: Apply Prussian Blue compound to the 
valve face, and insert the valve in its original loca- 
tion in the head, then lift and snap it closed against 
the seat several times. 


ACTUAL amines 
SEATING 


SURFACE i, 
VALVE | 
SEAT 
I 
PRUSSIAN BLUE COMPOUND | | 


The actual valve seating surface, as shown by the 

blue compound, should be centered on the seat. 

@ If it is too high (closer to the valve stem), you 
must make a second cut with the 60° cutter to 
move it down, then one more cut with the 45° 
cutter to restore seat width. 

@ If it is too low (closer to the valve edge), you 
must make a second cut with the 30° cutter to 
move it up, then one more cut with the 45° cut- 
ter to restore seat width. 


NOTE: The final cut should always be made 
with the 45° cutter. 


Insert the intake and exhaust valves in the head 
and measure the valve stem installed height. 


D12B, D13B, D15B, D16A7 engine: 
Intake Valve Stem Installed Height: 
Standard (New): 46.99—47.46 mm 
(1.850— 1.868 in) 
Service Limit: 47.71 mm (1.878 in) 
Exhaust Valve Stem Installed Height: 
Standard (New): 48.97—49.44 mm 
(1.9278— 1.946 in) 
Service Limit: 49.69 mm (1.956 in) 


D15Z, D16Z engine: 

Intake, Exhaust Stem Installed Height: 

Standard (New): 53.17—53.64 mm 
(2.0931 —2.112 in) 


‘Service Limit: 53.89 mm (2.122 in) 


If the valve stem installed height is over the service 
limit, replace the valve and recheck. If its still over 
the service limit, replace the cylinder head; the 
valve seat in the head is too deep. 


VALVE STEM 
INSTALLED HEIGHT 
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Valve Guides 


Replacementea_—_i@—i@- ————————--- 


As illustrated in the removal steps of this procedure 
use a commercially-available air-impact driver at- 
tachment which may need to be modified to fit the 
diameter of the valve guides. In most cases, the 
same procedure can be done using Valve Guide 
Drivers and a conventional hammer. Tool numbers 
are included in the procedure. 


VALVE GUIDE DRIVER 


5.3 mm 


ae 
Bar 


10.8 mm 
(0.42 in) 


k 87 mm +f 57 mm 
(3.43 in) (2.24 in} 


Select the proper replacement guides and _ chill 
them in the freezer section of a refrigerator for 
about an hour. 


Use a hot plate or oven to evenly heat the cylinder 
head to 150°C (300°F). Monitor the temperature 
with a cooking thermometer. 





CAUTION: 

@ Do not use a torch; it may warp the head. 

@ Do not get the head hotter than 150°C (300°F): 
excessive heat may loosen the valve seats. 

@ To avoid burns, use heavy gloves when handling 
the heated cylinder head. 


4. 


VALVE GUIDE DRIVER 
5.5 mm 
07742—0010100 


Working from the camshaft side, use the driver and 
an air hammer to drive the guide about 2 mm 
towards the combustion chamber. This will knock 
off some of the carbon and make removal easier. 









ee. 


CAUTION: 

@ Always wear safety goggles or a face shield 
when using the air hammer. 

@ Hold the air hammer directly in line with the 
valve guide to prevent damaging the driver. 


Turn the head over and drive the guide out toward 
the camshaft side of head. 


If a valve guide still won’t move, drill it out with a 
5/16 inch bit, then try again. 


CAUTION: Drill guides only in extreme cases; you 
could damage the cylinder head if the guide breaks. 


Remove the new guides from the refrigerator, one 
at a time, as you need them. 
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Slip a 6 mm steel washer and the correct driver at- 
tachment over the end of the driver. (The washer 
will absorb some of the impact and extend the life 


of the driver). 
¢——_ 


DRIVER 6 mm WASHER ATTACHMENT 


Install the new guide(s) from the camshaft side of 
the cylinder head; drive each one in until the attach- 
ment bottoms on the head. If you have all sixteen 
guides to do, you may have to reheat the head one 
or two more times. 





VALVE GUIDE 
DRIVER, 5.5 mm 
07742—0010100 


NOTE: Valve guide replacement can be performed 
with this special tool. 


Valve Guide Installed Height: 

D16Z, D15Z engine: 

Intake: 17.85—18.35 mm (0.703—0.722 in) 
Exhaust:18.65—19.15 mm (0.734 —0.754 in) 
D12B, D13B, D15B, D16A7 engine: 


Intake: 15.95—16.45 mm (0.628—0.648 in) 
Exhaust:15.95— 16.45 mm (0.628—0.648 in) 


VALVE GUIDE 


Measure here 


CYLINDER HEAD 





Valve Guide Reaming 





NOTE: For new valve guides only. 


1. Coat both the reamer and valve guide with cutting 
oil. 


Rotate the reamer clockwise the full length of the 
valve guide bore. 


Continue to rotate the reamer clockwise while 
removing it from the bore. 


Thoroughly wash the guide in detergent and water 
to remove any cutting residue. 


Check the clearance with a valve (page 6-40). 
— Verify that the valve slides in the valve guide 
without exerting pressure. 


Turn reamer in 
clockwise direction 
only. 


REAMER 
HANDLE 


VALVE GUIDE 
REAMER, 5.5 mm 
O7HAH —PJ70100 
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Valve Springs and Valves 
Valve Spring and Valve Seal Installation Sequence 


NOTE: Exhaust and intake valve seals are NOT interchangeable. 


VALVE KEEPERS 


VALVE SPRING 


RETAINER 
VALVE SPRING SS 


NOTE: Place the end of valve 
spring with closely wound coils 
toward the cylinder head. 


EXHAUST VALVE SEAL 
(BLACK SPRING) 


Replace. 
S 
INTAKE VALVE SEAL aad, 
(WHITE SPRING) 
Replace. & 






SPRING SEAT 
NOTE: install the valve spring seats 
before installing the valve seals. 





VALVE GUIDE SEAL DRIVER 
07HAH —PJ70200 






VALVE SEAL 
Replace. 
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ed 
Camshaft/Seal and 
Valve Springs and Valves Rocker Arms tex 


Valve Installation Installation 





CAUTION: When tapping the valve stems tap it at a 
right angle to the stem end so as not to bend the stem. 


When installing the valves in the cylinder head, 
coat the valve stems with oil before inserting them 
into valve guides, and make sure the valves move 
up and down smoothly. 


When the valves and springs are in place, lightly 
tap the end of each valve stem two or three times 
to ensure proper seating of the valve and valve 
keepers. 


PLASTIC MALLET 


VALVE STEM END 
Apply oil. 








CAUTION: 

@ Make sure that all the rockers are in alignment with 
the valves when torquing the rocker assembly bolts. 

@ To prevent the rocker arm assembly from coming 
apart, leave the cam holder holding bolts in the 
holes. 


After wiping down the cam and journals in the 
cylinder head, lubricate both surfaces and install 
the camshaft. 


Set the camshaft and camshaft seal as shown 
below. 


3. Install the camshaft seal with the open side (spring) 
facing in. 


B Lubricate the cam lobes after reassembly. 


4. Install the oil contro! orifice as shown. 
@ Use a new O-ring when installing. 


OIL CONTROL 
ORIFICE 


CAMSHAFT O-RING 
Keyway up. Replace. 


CAMSHAFT SEAL 

Seal housing surface should be dry. 
Apply a light coat of oil to camshaft 
and inner lip of seal. 


(cont'd) 


6-45 


Camshaft/Seal and Rocker Arm 


Installation (cont'd) 


4. Apply liquid gasket to the head mating surface of 
the No. 1 and No. 5 or No. 6 cam holders. 
— Apply liquid gasket to the shaded areas. 





5. Set the rocker arm assembly in place and loosely in- 
stall the bolts. 
— Make sure that the rocker arms are properly 
positioned on the valve stems. 





6. Tighten each bolt two turns at a time, in the se- 
quence shown below, to ensure that the rockers do 
not bind the valves. 


Specified torque: 
8 mm bolts: 22 N-m (2.2 kg-m, 16 Ib-ft) 
6 mm bolts: 12 N-m (1.2 kg-m, 9 Ib-ft) 


D162 engine: 
6 mm BOLT 8 mm BOLTS 6 mm BOLT 
@ @) 
® ® ® ® ® 





@ @ © 
~>LtLet f 
6 mm BOLT 8 mm BOLTS 6 mm BOLT 
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D15Z engine: 


6 mm BOLT 


8 mm BOLTS 


6 mm BOLT 























6 mm BOLT 8 mm BOLTS 6 mm BOLT 


D12B, D13B, D158, D16A7 engine: 


6 mm BOLT 


8 mm BOLTS 


®D OO © © © YO® 









fore SEXED 


‘ '@) ae Se ‘e 
ay i iS mic isc 
ch | Col al Et el BO ld Dig 
Ks ey & oma ee SS) Ie d/7 


S 


ie 


tev AS 





6 mm BOLT 8 mm BOLTS 


7. Install the timing belt back cover. 


8. Install the cam pulley. 







CAMSHAFT 
PULLEY 


RETAINING BOLT 
8x 1.25 mm 

38 Nem 

(3.8 kg-m, 27 lb-ft) 
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Cylinder Head 


Installation 


Install the cylinder head in the reverse order of removal: 


NOTE: 

@ Always use a new head gasket. 

@ Cylinder head and engine block surface must be 
clean. 

@ Turn the crankshaft so that No. 1 piston is at 
TDC (page 6-59). 


1. Install the intake manifold and tighten the nuts in a 
criss-cross pattern in 2 or 3 steps, beginning with 
the inner nuts. 


D15Z, D16A7, D16Z engine: 


GASKET 
Replace. 


INTAKE MANIFOLD 





8x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


D128, D13B, D15B3 engine: 







INTAKE MANIFOLD 
GASKET 
Replace. 


8x 1.25 mm 
23 Nem (2.3 kg-m, INTAKE MANIFOLD 
17 lb-ft) < 
\S@ 
8x 1.25 mm 
22 Nem (2.2 kg-m, a” INTAKE MANIFOLD 


16 Ib-ft) BRACKET 





D15B4 engine: 


CARBURETOR 








INTAKE MANIFOLD 
GASKET 
Replace. 


8x 1.25 mm 
23 Nem (2.3 kg-m, 


17 Ib-ft) 8x 1.25 mm 


23 Nem (2.3 kg-m, 
17 Ib-ft) 


INTAKE MANIFOLD 
BRACKET 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) 


D15B2: 


CYLINDER HEAD 






MANIFOLD GASKET 
Replace 


INTAKE 


3 x:1.26 mm MANIFOLD 


22 Nem (2.2 kg-m,_ 
16 lb-ft) 


8 x 1.25 mm 
23 Nem (2.3 kg-m, 17 Ib-ft) 
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2. Install the exhaust manifold and tighten the nuts in 
a criss-cross pattern in 2 or 3 steps, beginning with 


the inner nut. 
D16A7, D16Z engine: 


GASKET 


Replace. 
SHROUD 






8x 1.25 mm 


16 ib-ft) 


SELF LOCKING NUT 
8x 1.25 mm 

32 Nem (3.2 kg-m, 
23 Ib-ft) 


D15B engine: 
EXHAUST MANIFOLD 










SHROUD MANIFOLD GASKET 


Replace. 


CYLINDER HEAD 


BRACKET Or 
By { 
r 8x 1.25 mm 
: 22 Nem (2.2 kg-m, 
10x1.25 mm 16 Ib-ft) 


45 N-m (4.5 kg-m, 33 Ib-ft)/ sufoup 


8x1.25 mm 
32 N-m (3.2 kg-m, 23 Ib-ft) 


22 Nem (2.2 kg-m, 


D12B, D13B engine: 


EXHAUST MANIFOLD 
MANIFOLD GASKET 
Replace 


CYLINDER HEAD 
EXHAUST MANIFOLD : 


8 


SHROUD 





32 N-m (3.2 kg-m, 
23 Ib-ft) 





8x 1.25 mm Replace 
22 Nem 
(2.2 kg-m, 16 Ib-ft) EXHAUST MANIFOLD 
BRACKET 
10 x 1.25 mm 


45 N-m 
(4.5 kg-m, 33 Ib-ft) 


3. Install the catalytic converter on the exhaust 
manifold, then install the exhaust manifold 
assembly. 


D15Z engine: 


OXYGEN SENSOR 
EXHAUST MANIFOLD / gasxer 


Replace. 









SELF-LOCKING NUT 
8x 1.25 mm 


32 Nem 32 Nem (3.2 kg-m, 
(3.2 kg-m, 
23 ett) ATALYTIC 
GASKET J CONVERTER 
Replace. GASKET 
Replace. 
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Cylinder Head 


Installation (cont'd) 


4. Install two dowel pins, head gasket, and cylinder 
head. 


NOTE: 

@ Apply clean engine oil on the bolt threads and 
washer contact surface. 

@ Always use a new cylinder head gasket. 

@ Turn the cam pulley to TDC before instatling. 


10 x 1.25 mm 
65 Nem (6.5 kg-m, 
47 \b-ft) 







Cc —~} (Cf 
cma ——— (04 7) 
e! 


10 x 1.25 mm 


33 Ib-ft) 









GASKET 
Replace. 


DOWEL 
PINS 





GASKET 
Replace. 








8x 1.25 mm 
24 Nem (2.4 kg-m, 
17 Ib-ft) 


EXHAUST PIPE A 


SELF LOCKING NUT 
10 x 1.25 mm 
5.5 Nem (5.5 kg-m, 40 lb-ft) 


45 Nem (4.5 kg-m, 





5. Install the bolts that secure the intake manifold to 


its bracket, but do not tighten them yet. 


6. Tighten the cylinder head bolts in two steps. 


Ist step: 30 N-m (3.0 kg-m, 22 Ib-ft) 
2nd step: 
D16Z, D15Z engine: 
73 N-m (7.3 kg-m, 53 Ib-ft) 
D12B, D13B, D15B, D16A7 engine: 
65 N-m (6.5 kg-m, 47 lb-ft) 
CYLINDER HEAD BOLTS TIGHTENING SEQUENCE 


D16Z engine: 











CYLINDER HEAD BOLT 
10 x 1.25 mm 
73 Nem (7.3 kg-m, 53 'b-ft) 


D15Z engine: 


© @ ® 











@ @® ® ® ® 


CYLINDER HEAD BOLT 
10 x 1.25 mm 
73 Nem (7.3 kg-m, 53 Ib-ft) 
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D12B, D13B, D15B, D16A7 engine: . Adjust the valve timing (page 6-63). 


CYLINDER HEAD TORQUE SEQUENCE 12. Apply liquid gasket to the head mating surface of 


the No. 1 and No. 5 or No. 6 cam holders, then in- 
© ® @ stall the cylinder head cover. 





CYLINDER HEAD BOLT 
10 x 1.25 mm 
65 N-m (6.5 kg-m, 47 tb-ft) 





D16Z, D15Z engine: 
7. Install the exhaust pipe A on the exhaust manifold. 


NOTE: 
8. Tighten the bolts for intake manifold bracket. © Carefully apply oil with your finger to the shaded 
area when installing the cylinder head cover. 
9. Install the exhaust pipe A on its bracket. ©® Visually check the spark plug seal for damage. 


10. After the installation, check that the tubes, hoses 
and connectors are installed correctly. 


SPARK PLUG 
SEAL 


Apply oil to the 
shaded area. 
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Timing Belt 


Illustrated Index 


D16Z, D15Z engine: 

NOTE: 

®@ Refer to Section 23, for alternator belt adjustment. 

@ Refer to Section 22, for A/C compressor belt adjustment. 
@ Refer to Section 17, for P/S pump belt adjustment. 

® Before removing, mark direction of rotation. 


6x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft) 


CYLINDER HEAD 
COVER 
~ RUBBER SEAL 
Replace when damaged 

















or deteriorated. 


TIMING BELT 

Inspection, page 6-54 
Adjustment, page 6-54 
Replacement, page 6-55 
Replace every 100,000 km 
(60,000 miles) or 60 months. 


CAMSHAFT 
PULLEY 










TIMING BELT 8x 1.25 mm 
BACK COVER 38 Nem (3.8 kg-m, 
27 \|b-ft) 


Apply lubricant. 


q 


11K 


UPPER COVER 


K 
Ks 


Hf 


Ke 

[KS 
AS 
we 


S 







10 Nem (1.0 kg-m, 7 lb-ft) 


LOWER COVER 
Remove the six bolts. 












BELT 
TENSIONER J 


Ly YI 
L 14x 1.25 mm 


185 Nem (18.5 kg-m, 134 lb-ft) 

Apply engine oil to the bolt threads, 
CO but not to the surface that contacts 
the washer. 





Install with concave 
surface facing in. 







KEY 


Install with concave 
surface facing out. 
CRANKSHAFT 
PULLEY 
Remove any oil. 


TIMING BELT 
DRIVE PULLEY 
Remove any oil. 


10 Nem 


ADJUSTING BOLT {1.0 kg-m, 7 Ib-ft) 
45 Nem RUBBER SEAL 

(4.5 kg-m, 33 lb-ft) Replace when 

For adjustment only, damged or 

do not remove. deteriorated. 
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D12A, D13B, D15B, D16A7 engine: 


TIMING BELT 
Replace every 100,000 km 
(60,000 miles) or 60 months. 


WASHER and 
GROMMET 






8 x 1.25 mm 

38 Nem (3.8 kg-m, CAP NUT 6 x 1.0 mm 

27 Ib-ft) 10 Nem (1.0 kg-m, 7 Ib-ft) 
Apply oil. 


ADJUST BOLT 

45 Nem 

(4.5 kg-m, 33 Ib-ft) 
For adjustment only, 
do not remove. 


UPPER COVER 


6x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft} 


TIMING BELT 
BACK COVER 
















LOWER COVER 
Remove the 
four bolts. 

6x 1.0 mm 

10 Nem = 


(1.0 kg-m, 7 lb-ft) 


Ain 


8) wt 


~~ TI, 


CRANKSHAFT 
PULLEY 
Remove 
any oil. 


Install with concave 
surface facing out. 


14x 1.25 mm 

185 Nem 

(18.5 kg-m, 134 lb-ft) 
Apply engine oil to 
the bolt threads, but 
not to the surface that 
contacts the washer. 


RUBBER SEAL 
Replace when damaged 
or deteriorated. 


“| on Ip 
: \ 












CYLINDER HEAD 
COVER 


CAMSHAFT 
PULLEY 








IN 





BELT 
TENSIONER 


Install with concave 
surface facing in. 


CRANKSHAFT 
TIMING BELT 
PULLEY 
Remove 

any oil. 
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Timing Belt 


Inspection 





NOTE: 

@ Replace the belt if oil soaked. 

@ Remove any oil or solvent that gets on the belt. 
1. Remove the cylinder head cover. 


2. Remove the timing belt upper cover. 


3. Inspect the timing belt for cracks and oil soaking. 


Inspect this 
area for wear. 


Rotate pulley 
and inspect belt. 


4. If the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Specified Torque: 
185 N-m (18.5 kg-m, 134 Ib-ft) 


6-54 





Tension Adjustment 





CAUTION: Always adjust the timing belt tension with 
the engine cold. 


NOTE: 

@ The tensioner is spring-loaded to apply proper ten- 
sion to the belt automatically after making the 
following adjustment. 

Always rotate the crankshaft counterclockwise 
when viewed from the pulley side. 

Rotating it clockwise may result in improper adjust- 
ment of the belt tension. 


Remove the cylinder head cover. 
Remove the timing belt upper cover. 
Set the No. 1 piston at TDC (page 6-60). 


Loosen the adjusting bolt 180°. 


ADJUSTING BOLT 
45 Nem 
(4.5 kg-m, 33 Ib-ft) 


Direction of Rotation. 


Rotate the crankshaft counterclockwise 3-teeth on 
the camshaft pulley to create tension on the timing 
belt. 


Make sure the timing belt and the cam pulley are 
engaged securely. 


Torque the adjusting bolt to 45 N-m (4.5 kg-m, 
33 lb-ft). 


If the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Specified Torque: 
185 N-m (18.5 kg-m, 134 Ib-ft) 


Removal 


CAUTION: Inspect the water pump when replacing the 
timing belt (page 10-16). 


NOTE: 

@ Turn the crankshaft so that No. 1 piston is at top- 
dead-center (page 6-53 and 54). 

@ Before removing the timing belt, mark its direction of 
rotation if it to be reused. 


1. Remove the splash shield. 
2. Remove the power steering pump. 


®@ Do not disconnect the P/S hoses. 


8x 1.25 mm 
24 Nem (2.4 kg-m, 
33 Ib-ft) 







P/S PUMP 


x 1.25 mm 
4 N-m (2.4 kg-m, 17 lb-ft) 


3. Remove the A/C compressor adjust pulley with 
bracket and the belt (with A/C), then remove the 
alternator belt. 


ADJUST PULLEY 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 lb-ft) 


ALTERNATOR 
BRACKET BELT 
8x 1.25 mm 

24 Nem (2.4 kg-m, \ 


17 tb-ft) A/C BELT 


Ae | 


4. Remove the P/S bracket. 


5. Loosen the alternator adjusting bolt and pivot nut, 
then remove the belt. 


P/S BRACKET 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 





10 x 1.25 mm 
45 Nem (4.5 kg-m, 33 lb-ft) 


6. Remove the cruise control actuator and the P/S 
tank bracket. 


7. Remove the engine support nuts. Loosen the 
mount bolt and pivot the engine side mount rubber 
out of the way. 


SUPPORT NUT 

10 x 1.25 mm 

55 Nem (5.5 kg-m, 
40 Ib-ft) 


ENGINE SIDE 


Le MOUNT RUBBER 
(=) \ 

i Moa 

A NWS 








fo 
SIDE MOUNT BOLT t 
10 x 1.25 mm 
55 Nem (5.5 kg-m, 
40 Ib-ft) P/S TANK 
* Loosen BRACKET 


(cont'd) 
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Timing Belt 


Removal (cont'd) 




























8. Remove the cylinder head cover. 
CAP NUT 6 x 1.0 mm 


9. Remove the timing belt upper cover. 10 N-m (1.0 kg-m. 7 lb-ft) 


10. Remove the special bolt and crankshaft pulley. 


11. Remove the timing belt upper cover and the lower 
cover. 


12. Loosen the timing belt adjusting bolt 180° to <@ WASHER AND GROMMET 
release the belt tension. 


13. Push the tensioner to release tension from the belt, 
then retighten the adjusting bolt. 


14. Remove the timing belt from the pulleys. 


D12A, D13B, D15B, D16A7 engine: 







TIMING BELT 


UPPER COVER f 
Adjustment, page 6-58 


6 x 1.0 mm ; 
10 Nem (1.0 kg-m, 7 lb-ft) : 
Ay = 
\ 


LOWER COVER on! YN 
Remove the four ae ee ny 
bolts. = 


6x 1.0 mm \> 


10 N-m (1.0 kg-m, 7 Ib-ft)} Ayr = 
“ &Y 


ADJUSTING BOLT 
45 N-m 

(4.5 kg-m, 33 lb-ft) 
For adjustment only; 
do not remove. 


SEAL RUBBER 
Replace when 
damaged or 
deteriorated. 





CRANKSHAFT 
PULLEY 











PULLEY HOLDER ATT. 
07JAB—0010100 





14x 1.25 mm 

185 Nem (18.5 kg-m, 
134 Ib-ft) 

Apply oil to the bolt 
threads, but not to the 
surface that contacts 
the washer. 












HANDLE BELT TENSIONER 


07JAB— 0010200 





SOCKET WRENCH, 17 mm 
O07JAA—0010100 
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D16Z, D15Z engine: 

1.0 

N-m (1.0 kg-m, 
) 


~~ CYLINDER HEAD 
COVER 









RUBBER SEAL 
Replace when damaged 
or deteriorated. 


ADJUSTING BOLT UPPER COVER 
45 N-m (4.5 kg-m, 33 Ib-ft) 
For adjustment only; 
do not remove. 















.O mm 
em (1.0 kg-m, 


CRANKSHAFT UPLLEY 
Remove any oil. 


14x 1.25 mm 

185 N-m (18.5 kg-m, 53 {b-ft) 
Apply oil to the 

bolt threads, 

but not to the 

surface that 

contacts the 

washer. 


Install with concave 
surface facing out. 


RUBBER SEAL 
Replace when damaged 
or deteriorated. KEY 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft) 
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Timing Belt 
Installation 





























1. Install the timing belt in the reverse order of 
removal; 
Only key points are described here. 


2. Position the crankshaft and the cam pulleys as 
shown before installing the timing belt. 


A Set the crankshaft so that the No. 1 piston is at 
top-dead-center (TDC). 


NOTE: Align the groove on the teeth side of the 
timing belt drive pulley to the {) pointer on the oil 
pump. 





B D12B, D13B, D15B engine: Align the TDC 
marks on the cam pulley with the cylinder head 


upper surface. 3. Install the timing belt tightly in the sequence 
D16A7, D16Z engine: Align the TDC mark on shown. 
the cam pulley with pointer on the back cover. @) Timing belt drive pulley (crankshaft) > @ Ad- 
D15Z engine: Align the TDC marks on the cam justing pulley > @ Water pump pulley > @ cam- 
pultey with pointers (triangle marks) on the back shaft pulley. 
cover. 

D12B, D13B, D15B engine: “UP” MARK 

TDC MARK D16A7, D16Z engine: 


“UP MARK CYLINDER HEAD 
UPPER SURFACE 





6: 




















TDC MARK 





POINTER ON DC MARK 


{) POINTER ON BACK COVER 
sAbeVE OIL PUMP 
D152Z engine: 


“UP’’ MARK 


Cs 
AOI 


TDC MARK 











KEY 


TIMING BELT 
BACK COVER 
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Loosen the adjusting bolt, and retighten it after ten- CAM PULLEY: 

sioning the belt. D128, D13B, D15B engine: TDC marks aligned with 
the cylinder head upper 

Rotate the crankshaft about 4 or 6 turns clockwise “UP” MARK Surface. 


so that the belt may fit in position on the pulleys. 
Adjust the timing belt tension (page 6-54). 


Check the crankshaft pulley and the cam pulley at 
TDC. 


CRANKSHAFT PULLEY: 





D16A7, D16Z engine: 
“UP’’ MARK 












TDC mark aligned with the TDC MARK 
pointer on timing belt 
back cover. 
“UP’' MARK 
D152 engine: TDC MARK 
—<— 
O 


7 


TDC MARK 0 
(Painted white) 


POINTER ON TIMING 
BELT BACK COVER 


8. If the cam pulley is not positioned at TDC, remove 
the timing belt and adjust the positioning following 
the procedure on page 6-58, then reinstall the tim- 
ing belt. 






NOTE: Refer to page 6-55 for timing belt removal. 


After installation, adjust the tension of each belt. 

@® See section 23 for alternator belt tension 
adjustment. 

@® See section 22 for A/C compressor belt tension 
adjustment. 

@ See section 17 for P/S pump belt tension 
adjustment. 


G 
% 
Ws : 
oo 


of rotation. 
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Rocker Arms 


Manual Inspection (D16Z engine) Manual Inspection (D15Z engine) 





Set the No. 1 piston at TDC. 


Remove the cylinder head cover. 


NOTE: Apply oil to spark plug tube oil seal with 
your finger when installing cylinder head cover. 


Push the intake mid rocker arm on the No. 1 
cylinder manually. 


Check that the intake mid rocker arm moves in- 


dependently of the primary and secondary intake 
rocker arms. 


MID ROCKER - 


PRIMARY ROCKER 
ARM 


SECONDARY ROCKER 
ARM 


Check the intake mid rocker arm of each cylinder at 

TDC. 

@ If the intake mid rocker arm does not move, 
remove the mid, primary and secondary intake 
rocker arms as an assembly and check that the 
pistons in the mid and primary rocker arms move 
smoothly. 

@ Replace the intake rocker arms as an assembly if 
there is any abnormality. 
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Set the No. 1 piston at TDC. 
Remove the cylinder head cover. 


NOTE: Apply oil to spark plug tube oil seal with 
your finger when installing cylinder head cover. 


Move the intake secondary rocker arm on the No. 1 
cylinder manually. 


Check that the intake secondary rocker arms move 
independently of the primary intake rocker arm. 


SECONDARY PRIMARY 
ROCKER ARM ROCKER 
« Push and pull. ARM 


Check the intake secondary rocker arm of each 

cylinder at TDC. 

@ If the intake secondary rocker arm does not 
move, remove the primary and secondary intake 
rocker arms as an assembly and check that the 
pistons in the secondary and primary rocker 
arms move smoothly. 

@ Replace the intake rocker arms as an assembly if 
there is any abnormality. 





jez, 


Inspection Using Special Tools (D16Z engine) 


CAUTION: 

@ Before using the Valve Inspection Tool, make sure 
that the air pressure gauge on the air compressor in- 
dicates over 250 kPa (2.5 kg/cm?, 36 psi). 

@ Inspection the valve clearance before rocker arm 
inspection. 

@ Cover the timing belt with a shop towel to protect 
the belt. 

@ Check the intake mid rocker arm of each cylinder at 
TDC. 


1. Remove the cylinder head cover. 


2. Plug the relief hole with the special tool (Air 
Stopper). 





AIR STOPPER 
O7LAJ—PR30200 


RELIEF HOLE 





3. Remove the sealing bolt and washer from the in- 
spection hole and connect the Valve Inspection 
Tool. 
10 x 1.0 mm 
SEALING BOLT 
20 Nem (2.0 kg-m, 
14lb-ft) 
AIR STOPPER 
O7LAJ—PR30200 
Grind the shaded area 
when not installed air 
stopper. 
WASHER VALVE INSPECTION 
Replace. SET 
07LAJ—PR30100 
INSPECTION : 
HOLE Pull the dial and 


turn to adjust. 


(cont'd) 
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Rocker Arms 
Inspection Using Special Tools (D16Z engine, cont'd) 


4. 


PRIMARY ROCKER 
ARM 


Apply specified air pressure to the rocker arm syn- 
chronizing piston A/B, after loosening the regulator 
valve on the valve inspection set. 


Specified Air Pressure: 
250 kPa (2.5 kg/cm2, 36 psi) 


Make sure that the intake primary and secondary 
rocker arms are mechanically connected by piston 
and that the mid rocker arm does not move when 
pushed manually. 


MID ROCKER 





SECONDARY ROCKER 
ARM 


@ If the intake mid rocker arms move independent- 
ly of the primary and secondary rocker arms, 
replace the rocker arms as a set. 
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6. Remove the special tools. 


7. Check for smooth operation of the lost motion 

assembly. It is compressed slightly when the intake 

mid rocker arm is lightly pushed and compressed 

deeply when the mid rocker arm is strongly pushed. 

@ Replace the lost motion assembly if it does not 
move smoothly. 





LOST MOTION 
ASSEMBLY 


8. After inspection, check that the Check Engine light 
does not come on. 


oa? 
Rocker Arms 


Inspection Using Special Tools (D15Z engine) 

















CAUTION: 3. Remove the sealing boit and washer from the in- 
@ Before using the Valve Inspection Tool, make sure spection hole and connect the Valve Inspection 
that the air pressure gauge on the air compressor in- Tool. 
dicates oVer 250 kPa (2.5 kg/cm2, 36 psi). 
@ Inspect the valve clearance before rocker arm 


inspection. 
@® Cover the timing belt with a shop towel to protect 

the belt. 
@ Check the intake mid rocker arm of each cylinder at 

Toc 10 x 1.0 mm 

yi SEALING BOLT 
20 Nem (2.0 kg-m, 

1. Remove the cylinder head cover. 14 lb-ft) 


Grind the shaded area when 


: : . : t installed air stopper. 
2. Plug the relief hole with the special tool (Air phate RP 


Stopper). AIR STOPPER 
O7LAJ—PR30200 


VALVE INSPECTION SET 
* WASHER 07LAJ—PR30100 
Replace. HOLE + Pull the dial and 
INSPECTION turn to adjust. 





















RELIEF HOLE \ 


AIR STOPPER 
O7LAJ—PR30200 





Apply specified air pressure to the intake rocker 
arm timing piston, after loosening the regulator 
valve on the vaive inspection set. 





Specified Air Pressure: 
250 kPa (2.5 kg/cm2, 36 psi) 


(cont’d) 
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Rocker Arms 


Inspection Using Special Tools (D15Z engine, cont'd) 


5. With the specified air pressure applied, push up the 
timing plate; the synchronizing piston will pop out 
and engage the intake secondary rocker arm. 
Visually check the engagement of the synchroniz- 
ing piston. : 


NOTE: 

@ The synchronizing piston can be seen in the gap 
between the secondary and primary rocker 
arms. 

@ When the timing plate is engaged in the groove 
A_ on the timing piston, the piston will be lock- 
ed in the pushed out position. 


TIMING PLATE 















TIMING 
PLATE 
SPRING 
PRIMARY ROCKER ARM 
SECONDARY 
ROCKER ARM 
At Hight RPM: 
SECONDARY 
ROCKER ARM 
TIMING PLATE 


SYNCHRONIZING 
PISTON 


TIMING SPRING 
GROOVE ® 


AIR PRESSURE TIMING PISTON 


PRIMARY ROCKER ARM 
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Stop applying air pressure and push up the timing 
plate; the synchronizing piston will return to its 
original position with a click. 

Visually check the disengagement of the syn- 
chronizing pistons. 


NOTE: 

@ When the timing plate is pushed up, it will 
disengage the timing piston letting the syn- 
chronizing piston return to its original position 
by the return spring. 

@ Replace the intake rocker arms as an assembly if 
there is any abnormality. 


At Low RPM: 


SECONDARY 
ROCKER ARM 







RETURN SPRING 


SYNCHRONIZING 
PISTON 


SPRING 


PRIMARY ROCKER 
ARM 


OIL PASSAGE 


Remove the special tools. 


After inspection, check that the Check Engine light 
does not come on. 


Valve Clearance 
Adjustment 


NOTE: 

@ Valves should be adjusted cold when the cylinder 
head temperature is less than 38°C (100° F). 
Adjustment is the same for intake and exhaust 
valves. 

@ If the pulley bolt loosens while turning crank, tighten 
it to specified torque. 


Specified Torque: 
185 N-m (18.5 kg-m, 134 Ib-ft) 


1. Remove the cylinder head cover. 


D12B, D13B, D15B, D16B7 engine: 


INTAKE 








No. 4 No. 3 No. 2 No. 1 
EXHAUST 





D15Z engine: 





2. Set No. 1 piston at TDC. ‘‘UP’’ mark on the pulley 
should be at top, and TDC marks should align with 
cylinder head upper surface (D12B, D13B, D15B 
engine) or TDC groove should align with pointer(s) 
on the timing belt back cover (D16A7, D16Z, D15Z 
engine). The crankshaft pulley should be at TDC. 


Number 71 piston at TDC: 
D16A7, D16Z engine: 







D12B, D13B, D15B 
engine: 


TDC mark aligned 
with the pointer 
on timing, belt 
back cover. 





TDC MARKS (cont'd) 
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Valve Clearance 
Adjustment (cont’d) ——2ADMMBAANAN 


D15Z engine: D16Z, D15Z engine: 


“UP” MARK 
INTAKE and EXHAUST VALVE 
TDC MARK LOCKNUTS 7 x 0.75 mm 
20 N-m (2.0 kg-m, 14 Ib-ft) 





POINTERS 


3. Adjust valves on No. 1 cylinder. 


Intake: 0O.18—0.22 mm (0.007—0.009 in) 
Exhaust: 0.23—0.27 mm (0.009—0.011 in) 





4. Loosen locknut and turn adjustment screw until 
feeler gauge slides back and forth with slight 
amount of drag. 


5. Tighten locknut and check clearance again. Repeat 


D12B, D13B, D15B, D16A7 engine: ‘ x 
adjustment if necessary. 


CAUTION: Do not overtighten the locknuts, for 
the rocker arms are made of aluminum. 


INTAKE and EXHAUST VALVE 
LOCKNUTS 7 x 0.75 mm 
14 Nem (1.4 kg-m, 10 Ib-ft) 
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“UP” MARK 


Rotate crankshaft 180° counterclockwise (cam 
pulley turns 90°). The ‘‘UP’’ mark should be at ex- 
haust side. Distributor rotor should point to No. 3 
plug wire. Adjust valve on No. 3 cylinder. 


Number 3 piston at TDC: 
D16A7, D16Z engine: 






“UP” MARK ——) 








D12B, D13B, D15B engine: 


D15Z engine: 
“UP’’ MARK 





Rotate crankshaft 180° counterclockwise to bring 
No. 4 piston to TDC. Both TDC grooves are once 
again visible and distributor rotor should point to 
No. 4 plug wire. Adjust valves on No. 4 cylinder. 


Number 4 piston at TDC: 


D16A7, D16Z engine: 





“UP’’ MARK 


D12B, D138, D15B engine: 





D12B, D13B, D15B engine: 





“UP’’ MARK 
D15Z engine: 





““UP’’ MARK 


8. Rotate crankshaft 180° counterclockwise to bring 


No. 2 piston to TDC. The ‘‘UP’’ mark should be at 
intake side. Distributor rotor should point to No. 2 
plug wire. Adjust valves on No. 4 cylinder. 


Number 2 piston at TDC: 
D16A7, D16Z engine: 


\ —aa, MARK 
Oo 








“UP” MARK 


“UP” MARK 


D15Z engine: 


Cylinder Head/Valve Train 
D16A8/D16A9 engine 


IMustrated Index ..........ccccceeeeeceeeeeace: 
Cylinder Head Removal ...................- 
Camshaft Pulleys ................cccceeeeaees 
Camshaft Inspection .................0ce00 
VaIVGS® 66 e. ios eni tioelvovenredeeesehatee nes 


Valve Guides .............ccccccecceeeeeeeeeees 
Valve Spring and Valves ................... 
Cylinder Head Installation ................. 
Camshaft/Seal and Rocker arms ........ 
Timing Belt 
Illustrated Index ...........ccccceeeeceeeees 
IASPOCTION <2 oiicscebcviaw ks deta pacaciatent cas 
Tension Adjustment .............c000e00: 
ROMOVAl a iiiics cocciswosces datos euvetecnes 





Cylinder Head/Valve Train 


illustrated index 


D16A8, D16A9 engine: 


CAUTION: To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (100°F) before 
removing it. 


NOTE: 
@ Use new O-rings and gaskets when reassembling. 
@ Use liquid gasket, Part No. OY740—99968. 


Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 



























CAP NUT 
6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 Ib-ft) oo 
wp 
WASHER and ‘ef 
GROMMET 


6 x 1.0 mm SS 


10 Nem (1.0 kg-m, 
7 |b-ft) 


RUBBER SEAL CYLINDER HEAD 


COVER 


UPPER COVER 


RUBBER SEALS 
Replace when damaged 
or deteriorated. 


6x 1.0 mm 
10 Nem (1.0 kg-m, 
7 |b-ft) 
8x 1.25 mm 
24 Nem (2.4 kg-m, 
CAMSHAFT 17 lb-ft) 
HOLDERS 
. DISTRIBUTOR 


EXHAUST 
CAMSHAFT 


>) oe HOLDERS 


INTAKE CAMSHAFT 
ROCKER ARM Inspection, 6-76 
LOCKING NUT 
25 Nem (2.5 kg-m, 
18 lb-ft) 


ROCKER ARM 


38 Nem (3.8 kg-m, 
27 \b-ft) 


“CAMSHAFT 
PULLEY 
Removal, page 6-76 
Installation, 
page 6-83 

OIL SEAL 
Installation, page 6-83 
Replace. 
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fers, 





NOTE: Use new O-rings and gaskets when reassembling. : 
7 Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


CYLINDER HEAD 














BOLTS 
11 x 1.25 mm 
-SPRING RETAINER 66 N-m (6.6 kg-m, 48 lb-ft) 
P A : 
ACRES Apply clean engine oil SPRING RETAINER 
eo to threads and 
under the bolt heads. VALVE KEEPERS 
INTAKE VALVE 
EXHAUST VALVE STEM SEAL 
SPRING Replace. 






ND PIVOT BOLT 
4 N-m (6.4 kg-m, 46 [b-ft) 


EXHAUST VALVE 


STEMSEAL SS 
Replace 
VALVE SPRING = 


rr 


SEAT LG INTAKE VALVE SPRING 
EXHAUST VALVE ee Cz 
GUIDE “a VALVE SPRING SEAT 


CYLINDER HEAD — 
Removal, page 6-72 
Reconditioning valve 
seat, page 6-78 
Warpage, page 6-80 
Installation, page 6-114 


INTAKE VALVE GUIDE 
Replacement, page 6-80 
Reaming, page 6-81 


INTAKE VALVE 

Replacement, Dimensions, page 6-78 
Reconditioning valve seat, page 6-78 
Adjustment, page 6-92 


OIL CONTROL JET 


EXHAUST VALVE 


CYLINDER HEAD GASKET O-RING 
Replace Replace. 
TIMING BELT 
inspection/Adjustment, 
page 6-87 


Removal, page 6-88 
Installation, page 6-90 


6x 1.0 mm 
10 Nem 


(1.0 kg-m, SPAR a 
7 Ib-ft) : i a 


Cr > 


ENGINE SIDE MOUNT 
STUD BOLT 
40 Nem (4.0 kg-m, 29 Ib-ft) 


ADJUSTING BOLT 
45 Nem (4.5 kg-m, 33 lb-ft) 
Loosen, but do not remove 
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Cylinder Head 


Removal — 


Engine removal is not required for this procedure. 


CAUTION: To avoid damaging the cylinder head, 
wait until the coolant temperature drops below 
38°C (100°F) before loosening the retaining bolts. 


NOTE: 

@ Inspect the timing belt before removing the 
cylinder head. 

@® Turn the crankshaft pulley so that the No. 1 
piston is at top-dead-center (page 6-91). 

@ Mark all emissions hoses before disconnecting 
them. 


1. Disconnect the negative terminal from the battery. 
2. Drain the coolant (see Section 10). 
3. Relieve fuel pressure. 
Do not smoke while working on fuel 
system, keep open flame or spark away from work 


area. Drain fuel only into an approved container. 


4. Remove the air flow tube. 


5. Remove the fuel feed hose and charcoal canister 
hose from the intake manifold. 


CANISTER HOSE 


BREATHER HOSE 





WATER BYPASS 


AIR FLOW TUBE Host 





6. Remove the fuel return hose and brake booster 
vacuum hose. 





BRAKE BOOSTER 
VACUUM HOSE 







FUEL RETURN 
HOSE 


7. Remove the throttle cable and throttle control cable 
(A/T). 


NOTE: 
® Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 


one. 
@ Adjust the throttle cable when installing (see 
Section 11). 


THROTTLE CONTROL 
CABLE THROTTLE CABLE 


LOCKING NUT 
ADJUSTING NUT 
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9. Remove the engine wire harness connectors and 
wire harness clamps from the cylinder head and the 
intake manifold. 

@ Four injector connectors 

@ TA sensor connector 

@ EACV connector 

® Throttle sensor connector 

@ MAP sensor connector 

® Ground terminal (at thermostat cover) 
@ TW switch connector (for cooling fan) 
@ Oxygen sensor connector 

@ TW sensor connector (for emission) 
® Temperature unit connector 

@ TDC/CRANK/CYL sensor connector 


10. Remove ground cable from the cylinder head. 


11. Remove the P/S belt, then remove the P/S pump. 






ADJUSTING BOLT 
8 x 1.25 mm 


22 Nem (2.2 kg-m, & 
16 lb-ft) 


'P/S BELT 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


12. Remove the P/S bracket. 
13. Remove the P/S tank bracket. 
14. Remove the engine support nuts. Loosen the 


mount bolt and pivot the engine mount rubber out 
of the way. 


ENGINE SIDE 
MOUNT RUBBER 


SUPPORT NUT 





SIDE MOUNT BOLT 
10 x 1.25 mm P/S TANK 


55 N-m (5.5 kg-m, BRACKET 
40 |b-ft) 


15. Remove two stud boits from the side mounting 
bracket then remove the P/S side bracket. 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 Ib-ft) 





P/S SIDE “ STUD BOLT 
BRACKET 40 N-m (4.0 kg-m, 
10 x 1.25 mm 30 bt 
45 Nem (4.5 kg-m, 
33 Ib-ft} 
(cont’d) 





6-73 


Cylinder Head 


Removal (cont’d) ———_____"_"__———Os—S—OeeesSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSssssss 




















16. Remove two timing belt lower cover bolts and a 25. Push the tensioner to release tension from the tim- 
back cover mount bolt. ing beit, then retighten the adjusting bolt. 


17. Remove the radiator upper hose and heater hose 
from the cylinder head. 


A ADJUST BOLT 
18. Remove the water bypass hose from intake 45 N-m (4.5 kg-m, 


manifold. ¢ Push the belt tensioner 33 Ib-ft) 


bracket. ge? Ne 
| YY 


| 


WATER BYPASS RADIATOR 
HOSE UPPER HOSE \e 


cA 

tA 

g 

4, 
CILEDOGEE: 


= 


17, 






Qd~ AS 


NG = 

TENSIONER \s 

BRACKET Rae 
Suh 


WN OPE 





HEATER HOSE 


19. Remove the intake manifold bracket. 
26. Remove the belt from the cam pulley. 
20. Remove the self-locking nuts and disconnect the 
exhaust manifold and exhaust pipe A. 


21. Remove the exhaust manifold bracket. CAUTION: Do not crimp or bend 
the timing belt more than 90° 
22. Remove the PCV hose from the cylinder head or less than 25 mm (1 in) in diameter. 


cover. 







23. Remove the timing belt upper cover. 





24. Loosen the timing belt adjusting bolt 180° to 
release the belt tension. 
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ees 


27. Remove the camshaft pulleys. 30. Remove the cylinder head bolts, then remove the 
cylinder head. 


28. Loosen the rocker arm locknuts, then remove the . 
camholders. CAUTION: To prevent warpage, unscrew the bolts 


in sequence 1/3 turn at a time; repeat until all bolts 
are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 









































@ © ® 


oo: Ramuvedhe rocker anh NOTE: Separate the cylinder head from the block 
with a flat blade screwdriver as shown. 


NOTE: Rocker arms must be installed in the same 
possition if reused. 





























ROCKER ARM 





31. Remove the intake manifold and exhaust manifold 
from the cylinder head. 
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Camshaft Pulleys 
Removal —— 





1. To ease reassembly, turn the pulley until the ‘‘UP’’ 
marks faces up, and the front timing marks are 
aligned with the both mark on the pulleys. 


““UP”’ marks 


_Align the marks on the pulleys. 


2. Remove the pulley retaining bolts and washers, 
then remove the pulleys. 


PIN DRIVERS, 5.0 mm 
07744—0010400 


RETAINING BOLT 


CAMSHAFT PULLEY 


NOTE: Before removing camshafts assembly, 
check camshaft end play. 
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Camshafts 
Inspection 





NOTE: 

®@ Do not rotate camshaft during inspection; joosen the 
adjust screws before starting. 

@ Remove the rocker arms before inspection. 


1. Seat camshafts by pushing them toward distributor 
end of cylinder head. 


2. Zero dial indicator against end of distributor drive, 
then push camshafts back and forth, and read the 
end play. 


Camshaft End Play: 

Standard (New): 0.05—0.15 mm 

; {0.002—0.006 in.) 
0.5 mm (0.02 in.) 


Service Limit: 





-CAMSHAFT 


3. Remove the camshaft holder 
cylinder head. 


bolts from the 


NOTE: Unscrew the camshaft holder bolts, two 
turns at a time, in a crisscross pattern, to prevent 
damaging valves or rocker arms. 


@ Lift camshaft out of cylinder head, wipe clean, 
then inspect lift ramps. Replace camshaft if: 


lobes are pitted, scored, or excessively worn. 


@ Clean the camshaft bearing surfaces in the 
cylinder head, then set camshaft back in place. 


@ Insert plastigage strip across each journal. 


® Install the camshaft holders and torque bolts to 
values and in sequence shown on page 6-84. 


























Measure widest portion of plastigage on each jour- — If the total runout of the camshaft is within 


nal. tolerance, replace the cylinder head. 

Camshaft Bearing Radial Clearance: — If the total runout is out of tolerance, replace the 

Standard (New): 0.050—0.089 mm camshaft and recheck. If the bearing clearance 
(0.002—0.004 in.} is still out of tolerance, replace the cylinder 

Service Limit: 0.15 mm (0.006 in.) head. 


6. Measure camshaft height. 


PLASTIGAGE STRIP 


Intake Standard: 32.983 mm (1.2985 in.) 
Exhaust Standard: 32.382 mm (1.2749 in.) 





5. If camshaft bearing radial clearance is out of Inspect this area for wear. 
tolerance: 


@ And camshaft has already been replaced, you 
must replace the cylinder head. 

@ If camshaft has not been replaced, first check 
total runout with the camshaft supported on V- 
blocks. 


Camshaft Total Runout: 
Standard (New): 0.003 mm (0.001 in.) 
Service Limit: 0.06 mm (0.002 in.) 


Rotate camshaft 
while measuring. 
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Valves 
Replacement 





NOTE: Identify valves and valve springs as they are 
removed so that each item can be reinstalled in its 
original position. 


1. Tap each valve stem with a plastic mallet to loosen 
valve keepers before installing spring compressor. 


Install spring compressor. Compress spring and 
remove valve keeper. 


VALVE SPRING 
COMPRESSOR 
07757-0010000 





Intake Valve Dimensions 

A Standard (New): 29.9—30.1 mm 
(1.177 —1.185 in.) 

B Standard (New): 103.98— 104.28 mm 
(4.0937 —4.1055 in.) 

C Standard (New): 6.58—6.59 mm 
(0.2591 —0.2594 in.) 

C Service Limit: 6.55 mm (0.258 in.) 

D Standard (New): 1.05—1.35 mm 
(0.041 —0.053 in.) 

D Service Limit: 1.00 mm (0.039 in.) 

Exhaust Valve Dimensions 

A Standard (New): 26.9—27.1 mm 
(1.059— 1.067 in.} 

B Standard (New): 102.67— 102.97 mm 
(4.0421 —4.0539 in.) 

C Standard (New): 6.55—6.56 mm 

(0.2579 —0.2583 in.) 

6.52 mm (0.257 in.) 


C Service Limit: 
D Standard (New): 1.65—1.95 mm 
(0.065—0.077 in.) 
1.45 mm (0.057 in.) 


D Service Limit: 
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Valve Seats 
Reconditioning 


1. Renew the valve seats in the cylinder head using 
valve seat cutters. 


NOTE: If guides are worn, replace them (page 
6-80) before cutting valve seats. 


CUTTER INTAKE EXHAUST 
45° 07780—0010800 | 07780—0010300 
30° 07780—0012900 | 07780—0012200 
60° - 07780—0014000 | 07780—0014000 
HOLDER |07781—0010201 and 07781 —0010301 

















2. Carefully cut a 45° seat, removing only enough 
material to ensure a smooth and concentric seat. 


3. Bevel the upper edge of seat with the 30° cutter 
and the lower edge of seat with 60° cutter. 
Check width of seat and adjust accordingly. 


4. Make one more very light pass with the 45° cutter 
to remove any possible burrs caused by the other 
cutters. 


Valve Seat Width: 
Standard: 1.25—1.55 mm 
(0.049—0.061 in.) 
Service Limit: 2.0 mm (0.08 in.) 
30° 


45° 


ye at 


Seat Width 





. After resurfacing seat, inspect for even vaive 
seating: Apply Prussian blue compound to valve 
face, and insert vaive in original location in head, 
then lift it and snap it closed against seat several 





times. 
ACTUAL Go Beene 
SEATING Sen feet, 
ee, 
VALVE 
SEAT 


PRUSSIAN BLUE COMPOUND 





The actual valve seating surface, as shown by the 

blue compound, should be centered on the seat. 

@ If it is too high (closer to the valve stem), you 
must make a second cut with the 60° cutter to 
move it down, then one more cut with the 45° 
cutter to restore seat width. 

@ If it is too low (closer to valve edge), you must 
make a second cut with the 30° cutter to move 
it up, then one more cut with the 45° cutter to 
restore seat width. 


NOTE: The final cut should always be made with 
the 45° cutter. 


Insert intake and exhaust valves in head and 
measure valve stem installed height. 


Intake Valve Stem Installed Height: 
Standard (New): 45.780 mm (1.802 in.) 
Service Limit: 46.265 mm (1.822 in.) 
Exhaust Valve Stem Installed Height: 
Standard (New): 44.970 mm (1.77711 in.) 
Service Limit: 45.455 mm (1.790 in.) 


VALVE STEM 
INSTALLED HEIGHT 


If valve stem installed height is over service limit, 
replace valve and recheck. If still over service limit, 
replace cylinder head; the valve seat in the head is 
too deep. 





Valves 


Valve Movement 





Measure the valve movement with a dial indicator 
while rocking the stem in the direction of normal 
thrust (Wobble Method). 


Intake Valve Movement 

Standard (New): 0.04—0.10 mm 
(0.0016 —0.004 in.) 

Service Limit: 0.16 mm (0.006 in.) 

Exhaust Valve Movement 

Standard (New): 0.10—0.16 mm 
(0.004—0.006 in.) 

Service Limit: 0.22 mm (0.009 in.) 


Valve extended 10 mm out from seat. 


@ If measurement exceeds the service limit, 
recheck using new valve. 

@ if measurement is now within service limit, 
reassemble using new valve. 

@ If measurement still exceeds limit, recheck using 
alternate method below, then replace valve and 
guide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the vaive 
stem, measured with a micrometer, from the |.D. of 
the valve guide, measured with an_ inside 
micrometer or ball gauge. 

Take the measurements in three places along the 
valve stem and three places inside the valve guide. 
The difference between the largest guide measure- 
ment and the smallest stem measurement should 
not exceed the service limit. 


Intake Valve Stem-to-Guide Clearance 
Standard (New): 0.02—0.05 mm 
(0.001 —0.002 in.) 
Service Limit: 0.08 mm (0.003 in.) 
Exhaust Valve Stem-to-Guide Clearance 
Standard (New): 0.05—0.08 mm 
(0.002—0.003 in.) 
Service Limit: 0.11 mm (0.004 in.) 
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Valves Guides 
Replacement 


Cylinder Head 
Warpage 








NOTE: 
@ For best results, heat cylinder head to 150°C 


(300°F) before removing or installing guides. 


@ It may be necessary to use an air hammer to remove 


1. 


some valve guides. 


CAUTION: To avoid burns, use heavy gloves when 
handling heated cylinder head. 


Drive the valve guide out from the bottom of the 
cylinder head. 


VALVE GUIDE 
DRIVER, 6.6 mm 
07742-0010200 


Drive in a vew valve guide to the specified depth 
little by little. 


Intake: 19.4 mm (0.76 in.) 
Exhaust: 19.0 mm (0.75 in.) 


VALVE GUIDE 





Measure here. 


ee 


VALVE GUIDE DRIVER, 6.6 mm 
07742—0010200 
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NOTE: If camshaft bearing clearances are not within 
specification, the head can not be resurfaced (page 
6-76). 


If camshaft bearing radial clearances are within 
specifications, check head for warpage. 


'@ If warpage is less than 0.05 mm (0.002 in.) 
cylinder head resurfacing is not required. 


@ If warpage is between 0.05 mm (0.002 in.) and 
0.2 mm (0.008 in.), resurface cylinder head. 


@ Maximum resurface limit is 0.2 mm (0.008 in.) 
based on height of 131.8 mm (5.79 in.). 


PRECISION STRAIGHT EDGE 








Cylinder Head Height: 
Standard New: 132.0 mm (5.20 in.) 


jez, 
Valve Guides and Valve Springs/Valve Seals 


Valve Guides Reaming 





NOTE: For new valve guides only. REAMER HANDLE 
Coat reamer and valve guide with cutting oil. 


Rotate reamer clockwise the full length of the valve Turn reamer in : 
guide bore. clockwise direction j VALVE GUIDE REAMER, 
only. 6.6 mm 


07984—6570101 
Continue to rotate reamer clockwise while 
removing. 


to remove any cutting residue. 


Check clearance with valve. 


Valve Springs/Valve Seals Installation Sequence 
NOTE: Exhaust and intake valve seals are NOT interchangeable. 


NOTE: Place the valve spring Om VALVE KEEPERS 


with closely wound coils the 
cylinder head. <> VALVE SPRING 


RETAINER 


VALVE SPRING 
EXHAUST VALVE SEAL 


(BLACK SPRING) INTAKE VALVE SEAL(WHITE SPRING) 
Replace Replace 


SPRING 
SEAT 


NOTE: Install the valve spring seats 
before installing the valve spring seals. 


VALVE GUIDE SEAL 
INSTALLER 
07GAD-PH70100 


VALVE SEAL 
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Valves 
installation - 





When installing valves in cylinder head, coat valve 
stems with oil before inserting into valve guides, and 
make sure valves move up and down smoothly. 


When valves and springs are in place, lightly tap the end 
of each valve stem two or three times to ensure proper 
seating of valve and valve keepers (use plastic mallet). 


PLASTIC 
MALLET 


EXHAUST 


INTAKE 
VALVE 


VALVE 


INTAKE VALVE 
STEM 


EXHAUST VALVE 
STEM 
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Cylinder Head 


Installation 





1. Install the cylinder head in reverse order of remov- 
al: 


@ Always use a new head gasket. 

@ Cylinder head and engine block durface must be 
clean. 

@ “UP” mark on timing belt pulley should be at the 
top. 

NOTE: Cylinder head dowel pins and oil control jet 

must be aligned. 


CYLINDER HEAD 
GASKET 





DOWEL PIN ae 


2. Tighten cylinder head bolts in two steps. In the first 
step tighten all bolts, in sequence, to about 30 Nem 
(3.0 kg-m, 22 Ib-ft); in the final step tighten, in 
same sequence, to 66 Nem (6.6 kg-m, 47 Ib-ft) 


NOTE: 

@ Apply engine oil to the cylinder head bolts and 
the washers. 

@ Use the longer bolts at the position No. 1 and 
No. 2 as shown. 


CYLINDER HEAD BOLTS TORQUE SEQUENCE 



































3. Install the intake manifold and tighten the nuts in a 
crisscross pattern in 2 or 3 steps, beginning with 


the inner nuts. 


8 x 1.25 mm 
23 N-m (2.3 kg-m, 
17 Ib-ft) 





4. Install the exhaust manifold and bracket. 


MANIFOLD GASKET 
Replace. 


8x 1.25 mm 

22 Nem (2.2 kg-m, 
16 a sm SELF LOCKING NUT 
32 Nem (3.2 kg-m, 


23 Ib-ft) 





8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 





Cam/Rocker Arm and 
Camshaft Seal/Pulley 


Installation 


jes, 


CAUTION: 

@ Make sure that the keyways on the camshafts are 
facing up. (No. 1 cylinder TDC). 

@ Valve locknuts should be loosened and adjust 
screws backed off before installation. 

@ Replace the rocker arms in these original positions. 


1. Place the rocker arms on the pivot bolts and the 
valve stems. 
































Install the camshafts and the camshaft seals with 
the open side (spring) facing in. 


NOTE: 


@ ’'l’’ or “‘E’’ marks are stamped on the camshaft 
holders. 

@ Do not apply oil to the holder mating surface of 
camshaft seals. 


EXHAUST CAMSHAFT HOLDERS 


INTAKE CAMSHAFT HOLDERS 


(cont'd) 
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Cam/Rocker Arm and Camshaft Seal/Pulley 


Installation (cont'd) 





3. Apply liquid gasket to the head mating surfaces of 5. Set the camshaft seal as shown below. 
the No. 1 and No. 6 camshaft holders, then install 
them, along with the No. 2. 3. 4 and 5. 





CAMSHAFT SEAL 





Seal housing surface should be dry. 
Apply a light coat of oil to camshaft 
and inner lip of seal. 


4. Tighten the camshaft holders temporarily. 6. Tighten each bolt two turns at a time in the se- 
@ Make sure that the rocker arms are properly quence shown below to insure that the rockers do 
positioned on the valve stems. not bind on the valves. 
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7. 


Install the camshaft pulleys. 


8. 


PIN DRIVER, 
5.0 mm 
07744—0010400 


38 Nem (3.8 kg-m, 


SPECIAL BOLT 
27 Ib-ft) 


CAMSHAFT PULLEYS 
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Timing Belt 
Illustrated Index 


NOTE: 

® Refer to Section 23, for alternator belt adjustment. 

@ Refer to Section 22, for A/C compressor belt adjustment. 
@ Refer to Section 17, for P/S pump belt adjustment. 


@ Bef emoving, mark direction of rotation. 
ee BEN Soe 2 CYLINDER HEAD 


COVER 
6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 lb-ft) 
Ss 
8 x 1.25 mm RUBBER SEAL < aD 
38 Nem (3.8 kg-m, Replace when a = — 
27 lb-ft) damaged or’ =~ OA 
Apply lubricant. deteriorated. AES A ee 
6x 1.0 mm TIMING BELT LF 
10 N-m (1.0 kg-m, 7 Ib-ft) CAMSHAFT BACK COVER 1, “~S) 


‘PULLEY 







6x 1.0 mm 
10 Nem 

(1.0 kg-m, 
7 |b-ft) 


UPPER COVER 














LOWER COVER 
Remove the four bolts. 






6x 1.0 mm 
10 Nem 
(1.0 kg-m, 7 lb-ft) 











BELT Removal, page 6-88 

TENSIONER Installation, page 6-90 
Replace every 100,000 km 
(60,000 miles) or 60 months. 

Install with concave 

surface facing in. 


TIMING BELT 


DRIVE PULLEY 
Remove any oil. 


Install with concave 
surface facing out. 


ADJUSTING BOLT 
45 Nem 


. (4.5 kg-m, 33 Ib-ft) 
CRANKSHAFT For adjustment only, 
PULLEY do not remove. 
14x 1.25 mm Remove any oil. 


185 Nem (18.5 kg-m, 134 Ib-ft) 
Apply engine oil to the bolt threads, 
but not to the surface that contacts 
the washer. 
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Inspection Tension Adjustment 








NOTE: 
@ Replace the belt if oil soaked. 
@® Remove any oil or solvent that gets on the belt. 


CAUTION: Always adjust the timing belt tension with 
the engine cold. 


NOTE: 

@ The tensioner is spring-loaded to apply proper ten- 
sion to the belt automatically after making the 
following adjustment. 

Always rotate the crankshaft counterclockwise 
when viewed form the pulley side. 

Rotating it clockwise may result in improper adjust- 
ment of the belt tension. 


1. Remove the timing belt upper cover. 
2. Remove the cylinder head cover. 


3. Inspect the timing belt for cracks and oi! soaking. 


Remove the timing belt upper cover. 
Remove the cylinder head cover. 
Set the No. 1 piston at TDC (page 6-90). 


Loosen the adjusting bolt 180°. 


Rotate pulley 
and inspect belt. 
3 Direction of Rotation. 


If the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Rotate the crankshaft counterclockwise 3-teeth on 
the camshaft pulley to create tension on the timing 
belt. 

Specified Torque: 


185 N-m (18.5 kg-m, 134 Ib-ft) Make sure the timing belt and the cam pulley are 


engaged securely. 


Torque the adjusting bolt to 45 N-m (4.5 kg-m, 33 
lb-ft). 


If the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Specified Torque: 
185 N-m (18.5 kg-m, 134 Ib-ft) 
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Timing Belt 


Removal. —_———_—— TESTES 


CAUTION: Inspect the water pump when replacing the 
timing belt. 


NOTE: 

@ Turn the crankshaft so that No. 1 piston is at top- 
dead center (page 6-90 and 91). 

@ Before removing the timing belt, mark its direction of 
rotation if it to be reused. 


1. Remove the splash shield. 


2. Remove the power steering pump. 
@ Do not disconnect the P/S hoses. 


8x 1.25 mm ADJUSTING BOLT 
24 Nem (2.4 kg-m, 
33 lb-ft) 


P/S BELT 





8x 1.25 mm 
24 Nem (2.4 kg-m, 17 lb-ft) 


3. Remove the A/C compressor adjust pulley with 
bracket and the belt (with A/C), then remove the 
alternator belt. 


ADJUST PULLEY 











10 x 1.25 mm 
45 Nem (4.5 kg-m, 


BRACKET 


ALTERNATOR 
BELT 


8x 1.25 mm 
24 Nem (2.4 kg-m, 
17 Ib-ft) A/C BELT 


4. 


Remove the P/S tank bracket. 


Remove the engine support nuts. Loosen the 
mount bolt and pivot the engine side mount rubber 
out of the way. 


SUPPORT NUT 

10 x 1.25 mm 

55 Nem (5.5 kg-m, 
40 Ib-ft} 


ENGINE SIDE 
MOUNT RUBBER 





SIDE MOUNT BOLT 
10 x 1.25 mm 


P/S TANK 
55 Nem (5.5 kg-m, 

AO Ib-ft) BRACKET 
¢ Loosen 


Loosen P/S bracket bolt, then turn up the side 
bracket as shown. 3: 





P/S SIDE BRACKET 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 
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7. Remove the timing belt upper cover. 
8. Remove the valve cover. 


9. Remove the special bolt with special tools, then 
remove crankshaft pulley. 


10. Remove the timing belt lower cover. 


6x 1.0 mm 
10 N-m (1.0 kg-m, 7 lb-ft) 


UPPER COVER 


14x 1.25 mm 

185 N-m (18.5 kg-m, 
134 lb-ft) 

Apply oil to the bolt 
threads, but not to the 
surface that contacts 
the washer. 


LOWER COVER 
Remove the four 







6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 Ib-ft} 


CRANKSHAFT 
PULLEY 
Remove any oil. 


AIT: 


HANDLE 


DTJAB— 0810200 PULLEY HOLDER ATT. 


07JAB—0010100 





SOCKET WRENCH, 17 mm 
07JAA—0010100 

















SEAL RUBBER 
Replace when 
damaged or 
deteriorated. 






















11. Loosen the timing belt adjusting bolt 180° to 
release the belt tension. 


12. Push the tensioner to release tension from the belt, 
then retighten the adjusting bolt. 


13. Remove the timing belt from the pulleys. 


CYLINDER HEAD 
COVER 


CAP NUT 6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft) 


TIMING BELT 
Adjustment, page 6-87 


ADJUSTING BOLT 
45 Nem 

(4.5 kg-m, 33 lb-ft) 
For adjustment only; 
do not remove. 


‘PULLEY HOLDER ATT. 
M/T: HEX 50 mm 
07JAA—0010200 


HANDLE 
07JAB—0010200 






SOCKET WRENCH, 19 mm 
O7JAA—0010200 
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Timing Belt 


Installation 



















1. Install the timing belt in the reverse order of 
removal; 
Only key points are described here. 


2. Position the crankshaft and the cam pulleys as 
shown before installing the timing belt. 


A Set the crankshaft so that the No. 1 piston is at 
top-dead-center (TDC). 


NOTE: Align the groove on the teeth side of the 
timing belt drive pulley to the /b pointer on the oil 
pump. 


Align the TDC mark on the cam pulley with 
pointer on the back cover. 





3. Install the timing belt tightly in the sequence 
shown. 
@ Timing belt drive pulley (crankshaft) > @ Ad- 
justing pulley > @ Water pump pulley > @ Intake 
camshaft pulley > ©) Exhaust camshaft pulley. 





TDC MARK 


POINTER ON 
OIL PUMP 







TDC MARK 
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Loosen the adjusting bolt, and retighten it after ten- 
sioning the belt. 


5. Rotate the crankshaft about 4 or 6 turns clockwise 
so that the belt may fit in position on the pulleys. 


6. Adjust the timing belt tension (page 6-87). 


7. Check the cranshaft pulley and the cam pulley at 
TOC. 


CRANKSHAFT PULLEY: 





TDC MARK 
(Painted white) 


Direction 
of rotation. 


CAMSHAFT PULLEY: 





8. If the cam pulley is not positioned at TDC, remove 
the timing belt and adjust the positioning following 
the procedure on page 6-90, then reinstall the tim- 


ing belt. 


NOTE: Refer to page 6-88 for timing belt removal. 


After installation, adjust the tension of each belt. 
See section 23 for alternator belt tension 


adjustment. 


See section 22 for A/C compressor belt tension 


adjustment. 


See section 17 for P/S pump belt tension 


adjustment. 


“UP MARK 


TDC MARK 
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Valve Clearance 
Adjustment 


NOTE: 

@ Valves should be adjusted cold when the cylinder 
head temperature is less than 38°C (100°F). 
Adjustment is the same for intake and exhaust 
valves. 

® If the pulley bolt loosens while turning crank, tighten 
it to specified torque. 


Specified Torque: 
185 N-m (18.5 kg-m, 134 Ib-ft) 


1. Remove the cylinder head cover. 











2. Set No. 1 piston at TDC. ‘’UP’’mark on the pulleys 
should be at top, and TDC marks should align with 
intake and exhaust pulleys. 


““UP*’ MARK 





TDC MARK, 





3. Adjust valves on No. 1 cylinder. 


Intake: 0.13—0.17 mm (0.005—0.007 in) 
Exhaust: 0.15—0.19 mm (0.006—0.008 in) 


4. Loosen locknut and turn adjustment screw until 


feeler gauge slides back and forth with slight 
amount of drag. 


5. Tighten locknut and check clearance again. Repeat 
adjustment if necessary. 


TAS 
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Rotate crankshaft 180° counterclockwise (cam 8. Rotate crankshaft 180° counterclockwise to bring 


pulley turns 90°). The ‘‘UP’’ mark should be at ex- No. 2 piston to TDC. The ‘‘UP’’ mark should be at 
haust side. Distributor rotor should point to No. 3 intake side. Distributor rotor should point to No. 2 
plug wire. Adjust valve on No. 3 cylinder. plug wire. Adjust valves on No. 4 cylinder. 


Number 3 piston at TDC: 


“UP” MARK “UP"" MARK 





7. Rotate cranshaft 180° counterclockwise to bring 
No. 4 piston to TDC. Both TDC grooves are once 
again visible and distributor rotor should point to 
No. 4 plug wire. Adjust valves on No. 4 cylinder. 


Number 4 piston at TDC: 


“UP’’ MARK 
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Cylinder Head/Valve Train 
B16A engine 


VTEC (D152/D162Z/B16A engine) 


Electrical Connections ................ 6-4 
Troubleshooting 
Self-diagnostic Procedure ........ 6-6 
Troubleshooting Flowchart 
Spool Valve ................ccceeeeeeee 6-12 
Oil Pressure Switch ................. 6-14 
Spool Valve Inspection ................ 6-17 
B16A engine 
Mlustrated Index ............ccccceeeeeeeeeee 6-96 
Cylinder Head Removal .................. 6-98 
Rocker Arms 
RBMOV AE eos ie siciis sis vavsveeteteriene: 6-102 
LOCATIONS |... cece biel kei elves 6-103 
Rocker Arms and Lost Motion .......... 6-104 
Rocker Arms and Shafts ................- 6-105 
Camshaft Inspection ...................... 6-106 


ValVGS i icc erccies tees ccasteneddcco es 6-108 


Valve Seats ............ccccccceececesceectecs 
Cylinder Head ..............ccccccceesecseees 
Valve Guides ...............ccccceceeceeeeaes 
Valve Springs and Valves 
Rocker arms. .........ccccccecceccuacecceeuees 





Camshaft/Seal ...............c..cceeseesaees 
Timing Belt 
Mlustrated Index ................cceeeeeee 6-117 
INSPECTION 2.0.2... ... ccc cceeccseeeeeeeees 6-118 
Tension Adjustment ................... 6-118 
ROMOVAl seieicsiceaveccin seven nrsancesavade 6-119 
Installation ...........cccccccceceeseceeuees 6-121 
Rocker Arms 
Manual Inspection ...................6.. 6-123 
inspection Using Special Tools ..... 6-124 
Valve Clearance ................c0ceeeeee 6-126 


Cylinder Head/Valve Train 


illustrated Index 


B16A engine: 


CAUTION: To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (100°F) before 
removing it. 
NOTE: 


@ Use new O-rings and gaskets when reassembling. 
@ Use liquid gasket, Part No. OY740—99968. 


4: Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts. 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 lb-ft) 
6x 1.0 mm 
10 Nem {1.0 kg-m, 
7 lb-ft) 
8x 1.25 mm : Sea 
22 Nem (2.2 kg-m, 







CAM HOLDER 
PIPE 







CYLINDER HEAD 








Apply liquid gasket 
to these points. 


DISTRIBUTOR 


RUBBER SEALS 
Replace when damaged 








8x 1.25 mm \\ or deteriorated. 

24 Nem (2.4 kg nit 

17 Ib-ft) f 
10 x 1.25 mm 
51 Nem (5.1 kg-m, 
37 tb-ft) 

CAMSHAFT 
SPOOL VALVE PULLEY 


O-RING 
Replace. 
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CYLINDER HEAD ROCKER ARM ASSEMBLY 


BOLTS (PRIMARY, MID, SECONDARY) 
11x 1.5 mm 

85 N-m (8.5 kg-m, 61 Ib-ft) 

Apply clean engine oll IN VALVE SPRING INNER 


to threads and 


under the bolt heads. oP VALVE KEEPERS 
CE Fa 
Hs g C23 VE RETAINER 


IN VALVE SPRING OUTER 


(9 | 
<ty 


VALVE KEEPERS PRING SEAT 
SEF 2 VALVE SEAL 


Re, Replace. 
SPRING SEAT 





3 
SPRING RETAINER ———» (0) 


® 
) 
EX VALVE SPRING ao ©, 


VALVE GUIDE IN VALVE 


‘ LOST MORTION 
(ja ASSEMBLY 








Q 


IN ROCKER SHAFT 
VALVE SEAL OIL CONTROL ORIFICE 
VALVE ae QD 
LOST MOTION 
ASSEMBLY 


ROCKER SHAFT 
O-RING 









Ne > Replace. 
eee EX ROCKER SHAFT 
EX VALVE OIL CONTROL ORIFICE WASHER 
DOWEL Replace. 
PINS ai 
Qe 
© 


SEARING BOLTS 
50 N-m (5.0 kg-m, 36 lb-ft) 


HEAD OIL CONTROL 
ORIFICE 


O-RING 
Replace. 


ADJUST BOLT 
55 Nem (5.5 kg-m, 
40 Ib-ft) 
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Cylinder Head 


Removal — 


Engine removal is not required for this procedure. 
CAUTION: To avoid damaging the cylinder head, wait 


until the coolant temperature drops below 38°C 
(100°F) before loosening the retaining bolts. 


NOTE: 
® Inspect the timing belt before removing the cylinder 
head. 
@ Turn the crankshaft pulley so that the No. 1 piston is 
at top-dead-center (page 6-121). 
@ Mark all emissions hoses before disconnecting them. 
1. Disconnect the negative terminal from the battery. 
2. Drain the coolant (see Section 10). 
@ Remove the radiator cap to speed draining. 
3. Relieve fuel pressure. 
Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 


4. Remove the air flow tube. 


5. Remove the fue! feed hose and charcoal canister 
hose form the intake manifold. 


BREATHER HOSE 





AIR FLOW TUBE 


CANISTER 
HOSE 


WATER BYPASS HOSE 


6. Remove the throttle cable at the throttle body. 


7. Remove the throttle control cable form the throttle 
body (A/T only). 


NOTE: 

@ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

@ Adjust the throttle cable when installing (See 
Section 11). 


THROTTLE 
CONTROL CABLE 





THROTTLE CABLE 


8. Remove the fuel return hose and brake booster 
vacuum hose. 


BRAKE BOOSTER 
HOSE 





FUEL RETURN 
HOSE 
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9. Remove the engine wire harness connectors and 
wire harness clamps from the cylinder head and the 
intake manifold. 

Four injector connectors 

TA sensor connector 

EACV connector 

Throttle sensor connector 

Ground terminal (at thermostat cover) 

TW switch connector (for cooling fan) 

Oxygen sensor connector 

TW sensor connector (for emission) 

Temperature unit connector 

Spool valve connector 

Oil pressure switch connector 


10. Remove the radiator upper hose and heater hose. 


WATER BYPASS RADIATOR 
HOSE UPPER HOSE 





HEATER HOSE 


11. Remove the engine ground cable on the cylinder 
head cover. 


12. Remove the P/S belt and pump. 
@ Do not disconnect the P/S hoses. 


13. Remove the P/S lower bracket and heat shield. 


8x 1.25 mm 
24 Nem (2.4 kg-m, 
17 \b-ft) 


HEAT SHIELD 


~~, 


wity 


=f | i. 
e O 
(i 
PA) 





P/S LOWER 
BRACKET 
10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 lb-ft) 


17. Remove the intake manifold bracket. 


18. Remove the self-locking nuts and disconnect the 
exhaust manifold and exhaust pipe A. 


19. Remove the exhaust manifold bracket. 


20. Remove the PCV hose, then remove the cylinder 
head cover. 


21. Remove the timing belt upper cover. 


(cont'd) 
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Cylinder Head 


Removal (cont'd) 





22. Loosen the timing belt adjusting bolt 180° to 25. Remove the camshaft pulleys. 


release the belt tension. 


23. Push the tensioner to release tension from the tim- 
ing belt, then retighten the adjusting bolt. 






—— 


¢ H 
( 












G op BOLT 









¥ 
& 





26. Loosen the adjust screw and camshaft holders, 
then remove the camshaft and rocker arms. 


24, Remove the belt from the cam puiley. ADJUST SCREW 


CAUTION: Do not crimp or bend 
wv the timing belt more than 90° or 
less than 25 mm (1 in) in diameter. 


XY Lo 


No Good 





ADJUST SCREW 
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25. Remove the cylinder head bolts, then remove the NOTE: Separate the cylinder head from the block 
cylinder head. with a flat blade screwdriver as shown. 


CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time; repeat until all bolts 
are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 
















4 

© 

ap dp 
© 

pep 

| © 

ie CO 
© 






26. Remove the intake manifold and exhaust manifold 
from the cylinder head. 
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Rocker Arms 
Removal — 


1. Hold the rocker arms together with a rubber band 
to prevent them from separating. 


RUBBER BAND 





ROCKER ARMS 


2. Remove the intake and exhaust rocker shaft oil 

control orifice, then remove the spool valve and the 
sealing bolts. 
NOTE: The shapes of the oil control orifice of the 
intake and exhaust are different. Identify the parts 
as they are removed to ensure reinstallation in the 
original locations. 


EX ORIFICE <t-——— IN ORIFICE 







O-RING 


O-RING Replace. 


6-102 


3. Screw 12 mm bolts into the rocker arm shafts. 
Remove each rocker arm while slowly pulling out of 
in take and exhaust rocker arm shafts. 


ROCKER ARMS 





12 mm BOLTS 


ROCKER ARM SHAFTS 


= 
Rocker Arms and Shafts hE! 


Locations 





CAUTION: After installing the locker shaft orifice, try to turn the rocker shaft to make sure that the orifice has been in- 
serted in the hole of rocker shaft correctly. If the orifice is in place, it should not turn. 


NOTE: 
@ Identify parts as they are removed to ensure reinstallation in original locations. 


@ Inspect rocker shafts and rocker arms (pages 6-104 and 105). 
@ Rocker arms must be installed in the same position if reused. 


y B Prior to reinstalling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


INTAKE ROCKER ARM ASSEMBLIES 


a CYLINDER NUMBER 


cg 
SEALING BOLTS 20 mm a aia ats 
til CONTROL ORIFICE 


60 N-m (6.0 kg-m, 43 Ib-ft) 
INTAKE ROCKER 
SHAFT 















| 
| 






(os 
Gebr: 


mae 
AON 
©) 
IO) 
ror 
iB 
7S 


Replace, 


OO 


l O-RINGS 








I} \JO} \O} 
OST Vo) Voy On 
WASHERS {OIL CONTROL i © 
Replace. ORIFICE} oo i oT) 
EXHAUST OIL 


apa ce 


EXHAUST ROCKER CONTROL ORIFICE 
SHAFT 








7s CYLINDER NUMBER 


EXHAUST ROCKER ARM ASSEMBLIES 
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Rocker Arms and Lost Motion Assemblies 


Inspection — 
NOTE: When reassembling the primary rocker arm, 2. Remove the lost motion assembly from the cylinder 
carefully apply air pressure to the oil passage of the head and inspect it. Pushing it gently with the 
rocker arm. 


finger will cause it to sink slightly. Increasing the 

force on it will cause it to sink deeper. 

— If the lost motion assembly does not move 
smoothly, replace it. 


PRIMARY ROCKER ARM 


MID ROCKER ARM Bust 


SECONDARY 
O 2 ROCKER ARM LOST MOTION ASSEMBLY 
\S 





PISTONS 


1. Inspect the rocker arm piston. Push it manually. 
— If it does not move smoothly, replace the rocker 
arm assembly. 


PRIMARY 





‘Check piston movement 


NOTE: 

@ Apply oil to the pistons when reassembling. 

@ Bundle the rocker arms with a rubber band to 
prevent them from separating. 
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ad 
Rocker Arms and Shafts ie 


Clearance 


Measure both the intake rocker shafts and exhaust 3. Measure inside diameter of rocker arm and check 
rocker shafts. for out-of-round condition. 
1. Measure diameter of shaft at first rocker location. Rocker Arm Radial Clearance: 


Service Limit: 0.08 mm (0.003 in.) 





<———_—_———— MICROMETER 


Surface should be smooth. 





Inspect rocker arm 
face for wear. 


2. Zero gauge to shaft diameter. Repeat for all rockers. 
— If over limit, replace rocker shaft and all over- 


tolerance rocker arms. 


NOTE: If any rocker arm needs replacement, 
replace all three rocker arms in that set (primary, 
mid, and secondary). 


MICROMETER 





CYLINDER BORE. 
GAUGE 
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Camshafts 






















- Inspection 


1. 





NOTE: 
® Do not rotate the camshaft during inspection. 
@ Remove the rocker arms and rocker shafts. 


Put the camshaft and cam holders on the cylinder 
head, and then tighten the bolts to the specified 
torque. 


Specified Torque: 
@—@: 8 mm bolts 22 N-m (2.2 kg-m, 16 Ib-ft) 
@-—@: 6 mm bolts 11 N-m (1.1 kg-m, 8 Ib-ft) 


®@ 0 3) 


oe 68 eo @ 



































Seat the camshaft by pushing it toward distributor 
end of cylinder head. 


Zero the dial indicator against end of distributor 
drive, then push the camshaft back and borth, and 
read the end play. 


Camshaft End Play: 
Standard (New): 0.05—-0.15 mm 
(0.002—0.006 in.) 


Service limit: 0.5 mm (0.02 in.) 
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Remove the bolts, then remove the cam holders 
from the cylinder head. 


— Lift camshaft out of cylinder head, wipe clean, 
then inspect lift ramps. Replace camshaft if 
lobes are pitted, scored, or excessively worn. 


— Clean the camshaft bearing surfaces in the 
cylinder head, then set camshaft back in place. 


— Insert plastigage strip across each journal. 


Put the camshaft on the cylinder head, then install 
the cam holders, and then tighten the bolts to the 
specified torque, as shown in the left column on 
this page. 


Measure widest portion of plastigage on each 
journal. 


Camshaft Bearing Radial Clearance: 

Standard (New): 0.050—0.089 mm 
(0.002—0.004 in.) 

Service Limit: 0.15 mm (0.006 in.) 


PLASTIGAGE STRIP 










7. ‘If camshaft bearing radial clearance is out of 
tolerance: 


— And camshaft has already been replaced, you 
must replace the cylinder head. 


— If camshaft has not been replaced, first check 
total runout with the camshaft supported on V- 
blocks. 


Camshaft Total Runout: 
Standard (New): 0.15 mm (0.0006 in) 
Service Limit: 0.030 mm (0.0012 in) 


Rotate camshaft 
while measuring 





— If the total runout of the camshaft is within 
tolerance, replace the cylinder head. 

— If the total runout is out of tolerance, replace the 
camshaft and recheck. If the bearing clearance 
is still out of tolerance, repiace the cylinder 
head. 


8. Check the wear of the cam lobe height. 


Cam lobe height standard (New): 


INTAKE EXHAUST 

























33.088 mm 32.785 mm 
Pniaay (1.3027 in) (1.2907 in) 
MID 36.267 mm 35.720 mm 
(1.4278 in) (1.4063 in) 
















34.978 mm 
(1.3774 in) 


34.691 mm 
(1.3658 in) 









SECONDARY 






Check this area for wear. 


Cam Position 


IN EX 


PRI MID SEC PRI MID SEC 


T/B vB 
— 


T/B: TIMING BELT 
PRI: PRIMARY 
MID: MID 

SEC: SECONDARY 
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Valves 
Replacement 


NOTE: Identify valves and valve springs as they are 
removed so that each item can be reinstalled in its 
original position. 


1. Tap each valve stem end perpendicularly with a 
hammer gripe bottom (refer to page 6-113) to 
loosen valve keepers before installing spring 
compressor. 


CAUTION: When tapping, care should be taken 
not to bend the valve stem. 


2. Install spring compressor. Compress spring and 
remove valve keeper. 


VALVE SPRING 
COMPRESSOR 
07757—0010000 








VALVE SPRING 
COMPRESSOR ATTACHMENT 
07757—PJ10200 


3. Install the special tool as shown. 


4. Remove the valve guide seal. 
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Valve Demensions 


—: 


Intake Valve 


A Standard (New): 


B Standard (New): 


C Standard (New) 


C Service Limit: 


D Standard (New): 


D Service Limit: 


Exhaust Valve 


A Standard (New): 
B Standard (New): 


C Standard (New): 


C Service Limit: 


D Standard (New): 


D Service Limit: 


32.90—33.10 mm 

(1.2953— 1.3031 in) 
101.00—101.30 mm 
(3.9764— 3.9882 in) 


: 5.475 —5.485 mm 


(0.2156—0.2159 in) 
5.445 (0.2144 in) 
1.05—1.35 mm 
(0.0413—0.05311 in) 
0.85 mm (0.0335 in) 


27.390—28.10 mm 
(1.0984— 1.1063 in) 
100.60— 100.90 mm 
(3.9606 — 3.9724 in) 
5.450 —5.460 mm 
(0.2146—0.2150 in) 
5.420 (0.2134 in) 
1.65—1.95 mm 
(0.0650—0.0768 in) 
1.45 mm (0.05771 in) 


Valve Seats 


Reconditioning. 


Renew the valve seats in the cylinder head using a 
valve seat cutters. 


NOTE: If guides are worn, replace them before 
cutting the valve seats. 





Carefully cut a 45° seat, removing only enough 
material to ensure a smooth and concentric seat. 


3. Bevel the upper edge of the seat with the 30° cut- 
ter and the lower edge of the seat with the 60° cut- 
ter. Check width of seat and adjust accordingly. 


4. Make one more very light pass with the 45° cutter 
to remove any possible burrs caused by the other 
cutters. 

Valve Seat Width: 


Standard: 1.25—1.55 mm (0.049—0.061 in.) 
Service Limit: 2.0 mm (0.079 in.) 


45° 


Seat Width Zo“ 60° 


he | 


After resufacing the seat, inspect for even valve 
seating: Apply Prussian Blue Compound to the 
valve face, and insert valve in original location in 
the head, then lift it and snap it closed against the 
seat several times. 


ACTUAL SEATING vy 
SURFACE oe ! 
| 


VALVE 
SEAT 
PRUSSIAN BLUE COMPOUND ' 


The actual valve seating surface, as shown by the 

blue compound, should be centered on the seat. 

@ If it is too high (closer to the valve stem), you 
must make a second cut with the 60° cutter to 
move it down, then one more cut with the 45° 
cutter to restore seat width. 

@ if it is too low (closer to the valve edge), you 
must make a second cut with the 30° cutter to 
move it up, then one more cut with the 45° cut- 
ter to restore seat width. 








NOTE: The final cut should always be made with 
the 45° cutter. 


Insert intake and exhaust valves in the head and 
measure valve stem installed height. 


Intake Valve Stem Installed Height: 
Standard (New): 37.465—37.935 mm 
(1.4750— 1.4935 in) 
Service Limit: 38.185 mm (1.5033 in) 
Exhaust Valve Stem Installed Height: 
Standard (New): 37.165—37.635 mm 
(1.4632— 1.4817 in) 
Service Limit: 37.885 (1.4915 in) 


<a STEM 
INSTALLED HEIGHT 


\f valve stem installed height is over the service 
limit, replace valve and recheck. If still over the ser- 
vice limit, replace cylinder head; the valve seat in 
the head is too deep. 
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Cylinder Head 
Warpage — 





NOTE: If camshaft bearing clearances (page 6-106) 
are not within specification, the head cannot be 
resurfaced. 


lf camshaft bearing radial clearance are within 
specifications, check the head for warpage. 


@ If warpage is less than 0.05 mm (0.002 in.) 
cylinder head resurfacing is not required. 

@ If warpage is between 0.05 mm (0.002 in.) and 
0.2 mm (0.008 in.), resurface cylinder head. 

@ Maximum resurface limit is 0.2 mm (0.008 in.) 
based on a height of 142 mm (5.59 in.). 


PRECISION STRAIGHT EDGE 


Cylinder Head Height: 
Standard (New): 141.95— 142.05 mm 
(5.5886 — 5.5925 in) 


Measure along edges, and 3 ways across center. 
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Valves 


Valve Movement 


Measure the guide-to-stem clearance with a dial in- 
dicator while rocking the stem in the direction of normal 
thrust (wobble method). 


Intake Valve Stem-to-Guide Clearance: 

Standard (New): 0.05—0.11 mm 
(0.0020—0.0043 in) 

Service Limit: 0.15 mm (0.0059 in) 


Exhaust Valve Stem-to-Guide Clearance: 

Standard (New): 0.10—0.16 mm 
{0.0039 —0.0063 in) 

Service Limit: 0.24 (0.0094 in) 


Valve extended 10 mm out from seat. 


@ If measurement exceeds the service limit, 
recheck using a new valve. 

@® If measurement is now within the service limit, 
reassemble using a new valve. 

@ If measurement still exceeds limit, recheck using 
alternate method below, then replace valve and 
quide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the valve 
stem, measured with a micrometer, from the |.D. of 
the valve guide, measured with an_ inside 
micrometer or ball gauge. 

Take the measurements in three places along the 
valve stem and three places inside the valve guide. 
The difference between the largest guide measure- 
ment and the smallest stem measurement should 
not exceed the service limit. 


Intake Valve Stem-to-Guide Clearance: 

Standard (New): 0.025—0.055 mm 
(0.0010—0.0022 in) 

Service Limit: 0.080 mm (0.00371 in) 


Exhaust Valve Stem-to-Guide Clearance: 

Standard (New): 0.050—0.080 mm 
(0.0020—0.00371 in) 

Service Limit: 0.110 mm (0.0043 in) 


ae 
Valve Guides fez 


Replacement Valve Guide Reaming 





NOTE: 

@ For best results, heat cylinder head to 150°C 
(300°F) before removing or installing guides. 

@ It may be necessary to use an air hammer to remove 
some valve guides. 


NOTE: For new valve guides only. 
1. Coat both reamer and valve guide with cutting oil. 


2. Rotate the reamer clockwise the full length of the 


valve guide bore. 
CAUTION: To avoid burns, use heavy gloves when 


handling heated cylinder head. Continue to rotate the reamer clockwise while 


1. Drive the valve guide out from the bottom of the removing it from the bore. 


cylinder head. ee 
Thoroughly wash the guide in detergent and water 
to remove any cutting residue. 


Check clearance with a valve (page 6-110). 
®@® Verify that the valve slides in the IN, EX valve 
guides without exerting pressure. 


REAMER HANDLE 


Turn reamer in 
clockwise direction 
only. 


WX VE VALVE GUIDE REMOVER 
; 07742—0010100 


CON 


2. Drive in a new valve guide to the specified depth. 


VALVE GUIDE DRIVER 
07742—8920000 


VALVE GUIDE REAMER, 5.5 mm 
O7HAH—PJ70100 


Valve Guide Installed Height: 
Intake: 12.55—13.05 mm (0.4941—0.5138 in) 
Exhaust: 12.55—13.05 mm (0.4941 —0.5138 in) 


; eae 


vA CUE Measure here. 
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Valve Springs and Valve Seals 
Valve Spring and Valve Seal Installation Sequence 


NOTE: Exhaust and intake valve seals are NOT interchangeable. 


VALVE KEEPERS 


VALVE SPRING 


PA RETAINER 


= Lee VALVE SPRING 


EXHAUST VALVE SEAL 
(BLACK SPRING) 


oe Replace. 
INTAKE VALVE SEAL NOTE: Place the end of valve S 


INTAKE VALVE SPRING 










a OUTER 
SPRING 





(WHITE SPRING) spring with closely wound coils 
Replace. Oe ual ne the cylinder head. 
SPRING SEAT 


NOTE: Install the valve spring seats 
before installing the valve seals. 





VALVE SEAL INSTALLER 
07HAD—PJ70200 





VALVE SEAL 
Replace. 





6-112 


Valve Installation 





@ When installing valves in cylinder head, coat valve 
stems with oil before inseting into valve guides, and 
make sure valves move up and down smoothly. 


@ When valves and springs are in place, lightly tap the 
end of each valve stem two or three times to ensure 
proper seating of valve and valve keepers (use ham- 
mer gripe bottom). 


a: 


VALVE STEMS 


HAMMER GRIPE 


a 
Rocker Arms fez 


Installation 





Install the rocker arms in the reverse order of 

removal: 

@ Valve adjusting locknuts should be loosened and 
adjusting screw backed off before instllation. 

@ The component parts must be reinstalled in the 
original locations. 


Install the lost motion assembly. 


Install the rocker arms while passsing the rocker 
arm shaft through the cylinder head. 


NOTE: Remove the rubber band after installing the 
rocker arms. 


ROCKER ARMS 


RUBBER BAND 


12 mm BOLT 


Install the orifices. If the holes in the rocker arm 
shaft and cylinder head are not in line each other, 
mount a 12 mm bolt on the rocker arm shaft and 
rotate the shaft. 


NOTE: The shapes of the orifices for the intake 
and exhaust are different. The orifices must be in- 
stalled in the original locations. 


INTAKE 
EXHAUST 


O-RING 
Replace. 
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Cylinder Head 


Installation - 


1. Install the cylinder head in the reverse order of 
removal: 
@ Always use a new head and manifold gasket. 
@ The cylinder head gasket is a metal gasket. Take 
care not to bend it. 
@ Rotate the crankshaft, set the No. 1 piston at 
TDC (page 6-121). 


2. Install the cylinder head gasket, dowel pins and the 
head oil control orifice on the cylinder head. 


DOWEL PIN 
DOWEL PIN 


CYLINDER HEAD 
GASKET 


O-RING 
Replace. 


SE 
\ 


OIL CONTROL 
ORIFICE 









3. Tighten cylinder head bolts in two steps. In the first 
step, tighten all bolts in sequence, to about 30 N-m 
(3.0 kg-m, 22 Ib-ft). In the final step, tighten in 
same sequence to 85 N-m (8.5 kg-m, 61 !b-ft). 


NOTE: Apply clean engine oil to the bolt threads 
and under the bolt head. 


CYLINDER HEAD BOLT TORQUE SEQUENCE 


11x 1.5 mm 
85 Nem (8.5 kg-m, 61 lb-ft) 








4. Install the intake manifold and tighten the nuts in a 
criss-cross pattern in two or three steps, beginning 
with the inner nuts. 


GASKET 
Replace. 


__IN MANIFOLD 





8x 1.25 mm 
26 Nem (2.6 kg-m, 19 Ib-ft) 


BRACKET 
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5. Install the exhaust manifold and tighten the new 
self-locking nuts in a criss-cross pattern in two or 
three steps, beginning with the inner nuts. 


GASKET 
Replace. 





8x 1.25 mm 
24 Nem (2.4 kg-m, 
17 |b-ft) 


CI 
TS) 8 x 1.25 mm 


24 Nem (2.4 kg-m, 


SELF-LOCKING NUT 1a at 
8x 1.25 mm 
32 Nem (3.2 kg-m, 23 Ib-ft} 
Replace. 10 x 1.25 mm 
34 N-m (3.4 kg-m, 25 lb-ft) 
10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 





Camshafts 





je, 
Installation 


Install the camshafts and camshaft oil seals. 


NOTE: 

@ Install the camshafts with keyway facing up. 

@ Install the oil seal with the spring side face in. 

® The oil seal housing surface should be dry. 

@ Set the O-ring and dowel pin in the oi! passage 
of the No. 3 camshaft holder. 


O-RING Replace 
and DOWEL PIN 


Keyway is facing up. 


Apply liquid gasket to the head mating surface of 
the No. 1 and No. 5 camshaft holders on both the 
intake and exhaust side. Confirm that the camshaft 


keyway are face up, then. place the holders, 
together with the No. 2, No. 3 and No. 4 camshaft 
holders, on the cylinder head. 


NOTE: The arrows marked on the camshaft 
holders shoud point to the timing belt. 


CAMSHAFT HOLDERS 


Apply liquid gasket 
to the shaded areas. 


(cont'd) 
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Camshafts 
Installation (cont'd) 


3. Temporarily tighten the bolts of the camshaft 5. Tighten the bolts in the sequence shown below. 


holders and the comshaft holder pipes. 
® 0 5) 0 80oO @®@ 











CAMSHAFT HOLDER 
PIPES 

























VS ASUS RE, Dy 





























.25 mm 22 Nem (2.2 kg-m, 16 lb-ft) 
-.O mm 11 Nem (1.1 kg-m, 8 Ib-ft) 


ON 


4. Push the camshaft oil seal securely against the 
base of the camshaft holder. 


6. Install the back cover of the timing belt. 


7. Install the camshaft pulleys. 
KEY 





CAMSHAFT OIL SEALS 





10 x 1.25 mm 
51 Nem (5.1 kg-m, 37 Ib-ft) 
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Timing Belt 


illustrated Index 


NOTE: 


®@ Refer to section 23 for alternator belt adjustment. 





@® Refer to section 22 for A/C compressor belt adjustment. 


@ Refer to section 17 for P/C pump belt adjustment. 


@ Mark direction of rotation before removing. 
WASHER AND 


CAP NUT 6 x 1.0 mm GROMMET si 
10 Nem (1.0 kg-m, 7 Ib-ft) CYLINDER 
HEAD COVER 

































damaged or 
deteriorated. 


TIMING BELT 
BACK COVER 


10 Nem (1.0 kg-m, 
7 Ib-ft) 


Oh 


Install with concave 
surface facing in. 


ADJUSTING BOLT 


install with concave 
surface facing out. 


RUBBER SEALS 
Replace when 


TIMING BELT 

Inspection, page 6-118 
Adjustment, page 6-118 
Replacement, page 6-119 
Replace every 100,000 km 
(60,000 miles) or 60 months. 


10 x 1.25 mm 
51 Nem (5.1 kg-m, 
37 Ib-ft) 


MIDDLE COVER 


SPECIAL BOLT 
6x 1.0 mm 
10 Nem (1.0 kg-m, 7 ib-ft) 


ALTERNATOR 
BELT 


4 CRANKSHAFT PULLEY 
Uf 


ON 
© 





10 x 1.25 mm 6x 1.0 mm 

55 N-m (5.5 kg-m, 40 [b-ft) 10 N-m (1.0 kg-m, 

For adjustment only, 7 lb-ft) 6x 1.0 mm 

do not remove. 10 Nem (1.0 kg-m, 
7 lb-ft) 


14x 1.25 mm 

180 N-m (18.0 kg-m, 130 Ib-ft) 
Apply oil to the bolt threads, 
but not to the surface that 
contacts the washer. 
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Timing Belt 
Inspection — 





NOTE: 

@ Replace the belt if oil soaked. 

@ Remove any oil or solvent that gets on the belt. 

1. Remove the cylinder head cover. 

2. Inspect the timing belt for cracks and oil soaking. 


Inspect this area 
for wear. 


Rotate pulley 
and inspect belt. 


lf the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Specified Torque: 
180 N-m (18.0 kg-m, 130 lb-ft) 
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Tension Adjustment 


CAUTION: Always adjust the timing belt tension with 
the engine cold. 


NOTE: 

® The tensioner is spring-loaded to apply proper ten- 
sion to the belt automatically after making the 
following adjustment. 

@ Always rotate the crankshaft counterclockwise 
when viewed from the pulley side. 
Rotating it clockwise may result in improper adjust- 
ment of the belt tension. 


Remove the cylinder head cover. 
Set the No. 1 piston at TDC (page 6-121). 


Loosen the adjusting bolt 180°. 


ADJUSTING BOLT 
55 Nem { 
(5.5 kg-m, 40 lb-ft) | 


Rotate the crankshaft counterclockwise 3-teeth on 
the camshaft pulley to create tension on the timing 
belt. 


Make sure the timing belt and the cam pulley are 
engaged securely. 


Torque the adjusting bolt to 55 Nem (5.5 kg-m, 
40 lb-ft). 


If the pulley bolt loosens while turning the crank, 
tighten it to specified torque. 


Specified Torque: 
180 N-m (18.0 kg-m, 130 lb-ft) 


Removal 


CAUTION: Inspect the water pump when replacing the 
timing belt. 


NOTE: 

® Turn the crankshaft so that No. 1 piston is at top- 
dead-center (page 6-121). 

@ Before removing the timing belt, mark its direction of 
rotation if it to be reused. 


1. Remove the splash shield. 


2. Remove the power steering pump. 
®@ Do not disconnect the P/S hoses. 


6x 1.0 mm 
10 Nem (1.0 kg-m, 
8x 1.25 mm 7 \b-ft) 


24 N-m (2.4 kg-m, ADJUSTING 3 


17 lb-ft) BOLT \ 







aque 
© 


pe 
> 
fete 
oe, 


8 x 1.25 mm oS 
24 Nem (2.4 kg-m, Sy P/S PUMP 


17 lb-ft) 


3. Remove the A/C compressor adjust pulley with 
bracket and the belt (with A/C), then remove the 
alternator belt. 








ALTERNATOR 
BELT 





ADJUST PULLEY 
BRACKET PIVOT 
BOLT A/C BELT 


=| 


4. Remove the P/S lower bracket and heat shield. 


5. Loosen the alternator adjusting bolt and pivot nut, 
then remove the belt. 


HEAT SHEILD 


8 x 1.25 mm 
24 Nem (2.4 kg-m, 
17 lb-ft) 





10 x 1.25 mm 


6. Remove the P/S tank bracket. 


7. Remove the engine support nuts. Loosen the 
mount bolt and pivot the engine side mount rubber 
out of the way. 


SUPPORT NUT 


10 x 1.25 mm 
55 Nem (5.5 kg-m, ENGINE SIDE 
40 lb-ft) MOUNT RUBBER 








SIDE MOUNT BOLT 


10 x 1.25 mm 

55 Nem (5.5 kg-m, 

40 lb-ft) P/S TANK 
.boosen BRACKET 


(cont'd) 
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Timing Belt 


Removal (cont'd) 


8. Remove the cylinder head cover. 11. Loosen the timing belt adjusting bolt 180° to 


release the belt tension. 
9. Remove the special bolt and crankshaft pulley. 


12. Push the tensioner to release tension from the belt, 


10. Remove the timing belt middle cover and the lower then retighten the adjusting bolt. 
cover. 
CAP NUT 6 x 1.0 mm 13. Remove the timing belt from the pulleys. 
10 N-m (1.0 kg-m, 7 lb-ft) 


CYLINDER HEAD 
COVER —/_ | 


WASHER AND GROMMET 


we, 3 TIMING BELT 
Adjustment, page 6-118 
2 > © ( 













MIDDLE COVER 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 lIb-ft) 


Remove the four 
bolts. 


™ 6x 1.0 mm 
10 Nem 
(1.0 kg-m, 7 Ib-ft) 


14x 1.25 mm 


Apply oil to the bolt 
threads, but not to the 
surface that contacts 
the washer. 

SCOKET WRENCH, 19 mm 
07JAA—0010200 


ADJUSTING BOLT 
55 Nem 

{5.5 kg-m, 40 Ib-ft) 
For adjustment only; 
do not remove. 


HANDLE 
O07JAB—0010200 — 


PULLEY HOLDER 
ATTACHMENT 
07JAB—0010200 
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Installation 


Install the timing belt in the reverse order of 
removal; 
Only key points are described here. 


Position the crankshaft and the cam pulleys as 
shown before installing the timing belt. 


A Set the crankshaft so that the No. 1 piston is at 
top-dead-center (TDC). 


NOTE: Align the groove on the teeth side of the 
timing belt drive pulley to the V pointer on the oil 
pump. 


B Align the TDC marks of intake and exhaust 
pulleys. 





3. Install the timing belt tightly in the sequence 
shown. 
@ Timing belt drive pulley (crankshaft) > @ Ad- 
justing pulley ~ @) Water pump pulley > @ Intake 
camshaft pulley ~ @) Exhaust camshaft pulley. 


“UP” MARK 






TDC MARK 
V MARK 
(OIL PUMP) 
TDC MARK 
(PULLEY) 


KEY 


(cont'd) 
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Timing Belt 


Installation (cont'd) 


4. Loosen the adjusting bolt, and retighten it after ten- 


sioning the belt. 


5. Rotate the crankshaft about 4 or 6 turns clockwise 


so that the belt may fit in position on the pulleys. 


6. Adjust the timing belt tension (page 6-118). 


7. Check the crankshaft pulley and the cam pulley at 


TDC. 


CRANKSHAFT PULLEY: 


POINTER ON TIMING 
BELT LOWER COVER 






PULLEY HOLDER 
ATTACHMENT, HEX 50 mm 


Direction 
of rotation. 
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TDC MARK 
(Painted white) 






“UP MARK 








<™N > 
TDC CROOVES 


If the cam pulley is not positioned at TDC, remove 
the timing belt and adjust the positioning following 
the procedure on page 6-122, then reinstall the 
timing belt. 


NOTE: Refer to page 6-119 for timing belt 
removal. 


After installation, adjust the tension of each belt. 

@® See section 23 for alternator belt tension 
adjustment. 

@ See section 22 for A/C compressor belt tension 
adjustment. 

@ See section 17 for P/S pump belt tension 
adjustment. 


Rocker Arms 
Manual Inspection 


1. Set the No. 1 cylinder at TDC. A. 


2. Remove the plug wire cover and the plug wires. 5. 


3. Remove the plug clamps while pulling up on the 


lock. 6. 





PLUG WIRE 
CLAMP 





LOCK 


7. 


A | 


Remove the valve cover. 


Push the mid rocker arm on the No. 1 cylinder 
manually. 


Check that the mid rocker arm moves independent- 
ly of the primary and secondary intake rocker arms. 








MID ROCKER 
ARM 


SECONDARY 
ROCKER ARM 


PRIMARY 
ROCKER ARM 


Check the mid rocker arm of each cylinder at TDC. 

@ |f the mid rocker arm does not move, remove the 
mid primary and secondary rocker arms as an 
assembly and check that the pistons in the mid 
and primary rocker arms move smoothly. 

@ Replace the rocker arms as an assembly if there 
is any abnormality. 


(cont'd) 
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Rocker Arms 
inspection Using Special Tools 

















CAUTION: 

@ Before using the special tool (Valve Inspection Set), 
make sure that the air pressure gauge on the air com- 
pressor indicates over 250 kPa (2.5 kg/cm2, 36 psi). 

@ Inspect the valve clearance before rocker arm 
inspection. 

@ Cover the timing belt with shop towel to prevent the 
belt. 

@ Check the mid rocker arm of each cylinder at TDC. 


1. Remove the cylinder head cover. 


2. Plug the relief hole with the special tool (Air 
Stopper). 


RELIEF HOLE 











AIR STOPPER 
O7LAJ—PR30200 
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3. Remove the bolt and washer from the inspection 
hole and connect the special tool (Valve Inspection 
Set). 


AIR STOPPER 
O07LAJ—PR30200 






REGULATOR VALVE 
* Pull the fever and 
turn to adjust. 


INSPECTION HOLE 


ing id 10 x 1.0 mm 
"E SH 20 Nem (2.0 kg-m, 
14 lb-ft) 
aN 


WASHER 
Replace. 


VALVE INSPECTION SET 
07LAJ—PR30100 























Apply specified air pressure to the rocker arm 
pistons after loosening the regulator valve on the 
valve inspection set. 


Specified Air Pressure: 
250 kPa (2.5 kg/cm2, 36 psi) 
~— 500 kPa (5.0 kg/cm?, 71 psi) 


5. Make sure that the intake primary and secondary 
rocker arms are mechanically connected by pistons 
and that the mid rocker arms do not move when 
pushed manually. 


MID ROCKER SECONDARY 
ARM ROCKER ARM 





PRIMARY 


LOST MOTION ROCKER ARM 


ASSEMBLY 


@ if the mid rocker arms independently of the 
primary and secondary rocker arms, replace the 
rocker arms, as a set. 


6. Remove the special tools. 


7. Check for smooth operation of the lost motion 
assembly. It is compressed slightly when the mid 
rocker arm is lightly pushed and compressed deeply 
when the mid rocker arm is strongly pushed. 

@ Replace the lost motion assembly if it does not 
move smoothly. 


8. After inspection, check that the ECU does not 
come on. 
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Valve Clearance 
Adjustment 


NOTE: 

@ Vaives should be adjusted when the cylinder head 
temperature is less than 38°C (100° F). 
Adjustment is the same for intake and exhaust 
valves. 

@ If the pulley bolt loosens while turning crank, retor- 
que it to 120 Nem (12.0 kg-m, 87 lb-ft). 


1. Remove cylinder head cover. 


INTAKE 
No.4 No.3 No.2 No.1 






We 


EXHAUST 


2. Set No. 1 piston at TDC. ‘‘UP’’ mark on the pulley 
should be at top, and TDC grooves on the pulley 
should align with the pointer on timing belt back 
cover. TDC grooves (white paint) on the crankshaft 
pulley should align with pointer on the timing belt 
lower cover. 


Number 1 piston at TDC 


““UP’’ MARK 





TDC MARK 





TDC MARKS 
(White paint) 
oO \ 
POINTER ON : 
TIMING BELT LOWER COVER eee 


ae ' 


Y 
DC 


is? 


a 
=. 
Oy” Zz 


BZ 
ae 


— 


CRANKSHAFT 
PULLEY 


3. Adjust valve clearance on No. 1 cylinder. 


Intake: 0.15—0.19 mm (0.006—0.007 in.) 
Exhaust: 0.17—0.21 mm (0.007—0.008 in.) 


4. Loosen the locknut and turn the adjustment screw 
until feeler gauge slides back and forth with a slight 
amount of drag. 





TAPPET ADJUSTING WRENCH 
O7LAA—PR30100 


— LOCKNUT 7 x 0.75 mm 
20 Nem (2.0 kg-m, 14 Ib-ft) 
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5. Tighten locknut and recheck clearance again. 7. Rotate crankshaft 180° counterclockwise to bring 
Repeat adjustment if necessary. No. 4 piston to TDC. Both TDC grooves are once 
again visible. Adjust valves on No. 4 cylinder. 


FILLER GAUGE Number 4 piston at TDC 





“UP’’ MARKS 


6. Rotate the crankshaft 180° counterclockwise 8. Rotate crankshaft 180° counterclockwise to bring 
(cam pulley turns 90°). The ‘‘UP’’ mark should be No. 2 piston to TDC. The ‘’UP’’ marks should be on 
on the exhaust side. Adjust valve on No. 3 cylinder. the intake side. Adjust valves on No. 2 cylinder. 

Number 3 piston at TOC Number 2 piston at TDC 

“UP” MARKS 





“UP MARKS 
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Engine Block 


Special Tools .............ccceeeeenceeceeeeees 7-2 

Illustrated Index ..............0cccseeeeeeeeees 7-3 

Flywheel and Drive Plate .................. 7-6 

Rod and Main Bearings ...................5: 7-7 

Pistons and Crankshaft Removal ....... 7-11 
Crankshatt: ccccicceaissinincstsasuicitvinaaxt 7-13 
ONDE: sete ci eess ocbdenawndicatdeixaweuanseaee 7-14 
PISTONS > sicoseveav nessa tinchianetetteesenteneens 7-14 
Cylinder Block ..........ccceccecceeceeceeneuss 7-15 
PISTON PINS: wsxacwarincncoeticrsseeeeseewnens 7-17 
Connecting Rods ............ccceeeeeeeeneees 7-18 
Piston RINGS ............ccceeeeseneeeeeeeeeeees 7-20 
Piston Installation ................:ccceeeeeee 7-22 
OU SGal : dizsiviecexeeanccastesdcasrevanccosenvene 7-23 
Crankshaft Installation ..................06: 7-23 
OU SOAS sxccaceseasiceeeasvasgasentere ndentess 7-27 


Oil Pan Replacement ..........ccseeeeeeueees 7-28 





Special Tools 














Ref. No. Tool Number | Description Qty Page Reference 
@ 07LAB—PV00100 Ring Gear Holder 1 7-6 
or 07924—PD20003 
@ 07749—0010000 Driver 1 7-23, 27 
@ 07947—SBO0200 Seal Driver 1 7-23 
@ 07948—SBO00101 Driver Attachment 1 7-23, 27 
® 07973—PE00200 Pilot Collar 1 7-17, 19 
© 07LAF—PR30100 Pilot Collar 1 7-17, 20 
@) 07973—PE00310 Piston Pin Driver Shaft 1 7-17, 19, 20 
07973—PE00320 Piston Pin Driver Head 1 7-17, 19, 20 
@) 07973—PE00400 Piston Pin Base Insert 1 7-17, 19 
07GAF—PH60300 Piston Pin Base Insert 1 7-17, 20 
ay 07973—SB00100 Piston Base Head 1 7-17, 19 
@®) O7HAF—PL20102 Piston Base Head 1 7-17, 20 
a3) 07973—6570500 Piston Base 1 7-17, 20 
07973—6570600 Piston Base Spring 1 7-17 
(SS) 
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Engine Block foxy 


Illustrated Index/Except B16A 


7% Lubricate all internal parts with engine oi! during reassembly. 





NOTE: 

@ Apply liquid gasket to the mating surfaces of the R. side cover and oil pump case before installing them. 
@ Use liquid gasket, part No. OY740— 99986. 

@ D12B, D13B, D15B, D15Z, D16A, D16Z engine is shown, they are similar. 


6 
DRAIN BOLT 12 
91 


(1.2 kg-m, FLYWHEEL COVER 
45 N-m (4.5 kg-m, 33 lb-ft) 


lb-ft) (M/T) 





Replace. 
WASHER 
Replace. 





6x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 







12 x 1.0 mm 
120 Nem 
(12.0 kg-m, 87 lb-ft) 


















D16z6: eran EO 
1. 

e nae mn Apply liquid gasket to 

(5.2 kg-m, 38 lb-ft) these points. 

Except D16Z6: 

10 x 1.25 mm 


at 
(4.5 kg-m, 33 lb-ft) ~ 


Apply engine oil to the bolt 
threads and the washers. 
NOTE: After torquing 
each cap, turn crankshaft 
to check for binding. 


MANUAL TRANSMISSION 
FLYWHEEL 
DRIVE PLATE COVER 
(A/T) 


12x 1.0 mm 
75 Nem 


MAIN BEARING CAP (7.5 kg-m, 54 Ib-ft) 


MAIN BEARINGS ll WASHER 

Selection, page T8100 J 

NOTE: New main bearings must ee, AUTOMATIC 
be selected by matching crank TRANSMISSION 
and block identification markings. DRIVE PLATE 


CRANKSHAFT Check for cracks. 
Installation, page 7-23 \ 
6 x 1.0 mm 2 > CRANK SEAL 
11 Nem (1.1 kg-m, 8 lb-ft) aeees | } {amy a. eae Installation 
OIL SCREEN < haa 
aXY > 3 Replace. 
8 x 1.25 mm , as eral 
: m 


24 Nem (2.4 kg-m, 17 lb-ft) 
9 11 N-m (1.1 kg-m, 


GASKET 8 lb-ft) 


Replace. R. SIDE COVER 


Apply liquid gasket 
to mating surface. 


OIL PUMP 
Overhaul, page 8-11 


ole ei cae ae : 
page 8-11 DO 2 
: Ga 


THRUST WASHERS 

Grooved sides face outward. 
NOTE: Thrust washer thickness 
is fixed and must not be changed 
by grinding or shimming. 





DOWEL PIN 


BREATHING PORT COVER 


ee MOUNT BOLTS 
. 6 x 1.0 mm 
CRANK SEAL 6 x 1.0 mm 11 Nem (1.1 kg-m, 8 Ib-ft) 
Installation, page 8-12 11 Nem (1.1 kg-m, Apply liquid gasket to 
Replace. 8 Ib-ft) the bolt threads. 
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Engine Block 
llustrated Index/B16A 





| Lubricate all internal parts with engine oil during reassembly. 


NOTE: 


® Apply liquid gasket to the mating surfaces of the R. side cover and oil pump case before installing them. 
@ Use liquid gasket, part No. OY740—99986. 


6 x 1.0 mm 


































WASHER ele (1.2 kg-m, 
-ft) 
DRAIN BOLT Replace. 
11x 1.5mm 45 Nem (4.5 kg-m, 
78 N-m (7.8 kg-m, 56 lb-ft) 33 lb-ft) 
Apply engine oil to the bolt Qs 
threads and the washers. 
NOTE: After torquing OIL PAN 


each cap, turn crankshaft 


age 6x 1.0 mm 
to check for binding. 


OIL PAN GASKETS, 11 Nem (1.1 kg-m, 8 Ib-ft) 


Replace. 


6x 1.0 mm 
11 Nem (1.1 kg-m, 






12 x 1.0 mm 
105 Nem (10.5 kg-m, 
76 Ib-ft) 


OIL SCREEN 


os GASKET 
AEY, Replace. 
FLYWHEEL 


12 Nem (1.2 kg-m, i 
FLYWHEEL COVER 9 lb-ft) a 


MAIN BEARING CAP 


MAIN BEARINGS 

Selection, page 7-9, 10 

NOTE: New main bearings must 
be selected by matching crank 
and block identification markings. 


CRANKSHAFT 
Installation, page 7-23 


‘6x 1.0 mm 
12 Nem (1.2 kg-m, ~~ 
9 lb-ft) * OIL JET BOLT 
(8 x 0.75 mm) 
z) 16 Nem (1.6 kg-m, 12 lb-ft) 
CRANK SEAL Ey g———_——_1+-——-_ OIL. JET 
Installation, page 7-23 Inspection, 7-14 


Replace. DOWEL PINS 


R. SIDE COVER 
Apply liquid gasket 
to mating surface. 





8 x 1.25 mm 
THRUST WASHERS 24 Nem (2.4 kg-m, 
Grooved sides face outward. 17 Ib-ft) 
NOTE: Thrust washer thickness CRANK SEAL 
is fixed and must not be changed Installation, page 8-12 
by grinding or shimming. Sf h oil Pune 
O-RING 


Overhaul, page 8-11 
Replace. 6x 1.0 mm ; 
ep 11. N-m (1.1 kg-m, Removal/Inspection, 


7-4 8 lb-ft) page 8-11 


| 


NOTE: New rod bearings must be selected by matching connecting rod assembly and crankshaft identification markings 
(page 7-10). 


Illustrated Index 





Lubricate all internal parts with engine oil 
during reassembly. 


PISTON RINGS 


—<—<—<—<—<——_——— Replacement, page 7-21 
Measurement, pages 7-20 and 21 


Alignment, page 7-22 


a 
PISTON PIN 
Removal, page 7-15 , PISTON 
Installation, page 7-19 Inspection, page 7-14, 15 
Inspection, page 7-18 og NOTE: Before removing piston, inspect the 


top of the cylinder bore for carbon build-up or 
ridge. Remove ridge if necessary, page 7-12 


i) 


CONNECTING ROD ENGINE BLOCK 

End play, page 7-8 Cylinder bore inspection, page 7-15 
Selection, page 7-18 Warpage inspection, page 7-16 
Cylinder bore honing, page 7-16 






CONNECTING ROD 
BEARINGS 

Clearance, page 7-9 
Selection, page 7-9, 10 


Inspect top of each cylinder bore 

for carbon build-up or ridge 

before removing piston. 

Remove ridge if necessary, page 7-12 


CONNECTING ROD BEARING CAP 


CONNECTING ROD CAP NUT 
Installation, page 7-23 


Except B16A engine 


NOTE: Install caps so the ‘ (J) 9x 0.75 mm 
bearing recess is on the S) 32 Nem (3.2 kg-m, 
same side as the recess = 23 Ib-ft) 
in the rod. B16A engine 

9x 0.75 mm 


41 Nem (4.1 kg-m, 30 lb-ft) 
After torquing each bearing 
cap, rotate crankshaft to 
check for binding. 


7-5 


Flywheel and Drive Plate 


Replacement 


Manual Transmission: 

Except B16A: 

Remove the six flywheel bolts, then separate the 
flywheel from the crankshaft flange. After installation, 
tighten the bolts in the criss-cross pattern. 


RING GEAR HOLDER 
07LAB—PV00100 or 
07924—PD20003 





ENGINE 
RING GEAR BLOCK 
Inspect ring gear 


teeth for wear or 
12 x 1.0 mm 





damage. 

(12.0 kg-m, 87 Ib-ft) 
07LAB—PV00100 or 
07924—PD20003 

B16A: 


RING GEAR HOLDER 
07LAB—PV00100 or 
07924—PD20003 





RING GEAR 12 x 1.0 mm 
Inspect ring gear 105 N-m 

teeth for Wear oF (10.5 kg-m, 76 Ib-ft) 
damage. 


7-6 


Automatic Transmission: 

Remove the six drive plate bolts, then separate the 
drive plate from the crankshaft flange. After installa- 
tion, tighten the bolts in the criss-cross pattern. 





75 Nem 
(7.5 kg-m, 54 lb-ft) 


Connecting Rod and Crankshaft 
End Play 


Connecting Rod End Play: 

Standard (New): 0.15—0.30 mm 
{0.006—0.012 in.) 
0.40 mm {0.016 in.) 


Service Limit: 







caeaiENY! 
\f 
N\A 
we 


@ 'f out-of-tolerance, install a new connecting rod. 
@ If still out-of-tolerance, replace the crankshaft 
(pages 7-11 and 7-23). 


fe, 


Push the crank firmly away from the dial indicator, and 
zero the dial against the end of the crank. Then pull the 
crank firmly back toward the indicator; dial reading 
should not exceed service limit. 





Crankshaft End Play: 
Standard (New): 0.10—0.35 mm 
(0.004—0.014 in.) 
Service Limit: 0.45 mm (0.018 in.) 
@ lf end play is excéssive, inspect the thrust 
washers and thrust surface on the crankshaft. 
Replace parts as necessary. 


NOTE: Thrust washer thickness is fixed and must 
not be changed either by grinding or shimming. 
Thrust washers are installed with grooved side fac- 
ing outward. 
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Main Bearings 


Clearance - 


To check main bearing clearance, remove the main 
Caps and bearing halves. 


Clean each main journal and bearing half with a 
clean shop rag. 


Place one strip of plastigage across each main 
journal. 


NOTE: If the engine is still in the car when you bolt 
the main cap down to check clearance, the weight 
of the crank and flywheel will flatten the plastigage 
further than just the torque on the cap bolt, and 
give you an incorrect reading. For an accurate 
reading, support the crank with a jack under the 
counterweights and check only one bearing at a 
time. 


Reinstall the bearing and cap, then torque the bolts. 


Ist step: 25 N-m (2.5 kg-m, 18 lb-ft) 
Final step: 
D12B, 013B, D15B, D152, D16A: 
45 N-m (4.5 kg-m, 33 Ib-ft) 
D162Z6: 52 N-m (5.2 kg-m, 38 Ib-ft) 
B16A: 78N-m (7.8 kg-m, 66 Ib-ft) 


NOTE: Do not rotate the crank during inspection. 


Remove the cap and bearing again, and measure 
the widest part of the plastigage. 


Main Bearing Clearance: 
D12B, D13B, D15B, D15Z 
Standard (New): 
No. 1, 5 Journals: 
0.018—0.036 mm (0.0007—0.0014 in.) 
No. 2, 3, 4 Journals: 
0.024—0.042 mm (0.0010—0.0017 in.) 
Service Limit: 0.05 mm (0.002 in.) 


D16A, D16Z 
Standard (New): 
No. 1, 5 Journals: 
0.018—0.036 mm (0.0007—0.0014 in.) 
No. 2, 4 Journals: 
0.024—0.042 mm (0.0010—0.0017 in.) 
No. 3 Journals: 
0.030—0.048 mm (0.0012—0.0019 in.} 
B16A 
Standard (New): 
No. 1, 2, 4, 5 Journals: 
0.024—0.042 mm (0.0010—0.0017 in.) 
No. 3 Journals: 
0.030—0.048 mm (0.0012—0.0019 in.) 
Service Limit: 0.06 mm (0.002 in.) 
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If the plastigage measures too wide or too narrow, 
(remove the engine if it’s still in the car), remove 
the crank, and remove the upper half of the bear- 
ing. Install a new, complete bearing with the same 
color code (select the calor as shown on the next 
page), and recheck the clearance. 


CAUTION: Do not file, shim, or scrape the bear- 
ings or the caps to adjust clearance. 


If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check again. 


NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crank and start over. 


= 
Rod Bearings Main Bearing fers, 


Clearance Selection 





Remove the connecting rod cap and bearing half. 


Clean the crankshaft rod journal and bearing half 
with a clean shop rag. 


Place the plastigage across the rod journal. 


Reinstall the bearing half and cap, and torque the 
nuts. 


Torque 
Except B16A: 32 N-m (3.2 kg-m, 23 ib-ft} 
B16A: 41 N-m (4.1 kg-m, 30 lb-ft) 


NOTE: Do not rotate the crank during inspection. 


Remove the rod cap and bearing half and measure 
the widest part of the plastigage. 


Connecting Rod Bearing Clearance: 

Except B16A 

Standard (New): 0.020—0.038 mm 
(0.0008—0.0015 in.) 

Service Limit: 0.05 mm (0.002 in.} 

B16A engine 

Standard (New): 0.032—0.050 mm 
(0.0013—0.0020 in.) 

Service Limit: 0.06 mm (0.0024 in.) 


PLASTIGAGE STRIP 


If the plastigage measures too wide or too narrow, 
remove the upper half of the bearing, install a new, 
complete bearing with the same color code (select 
the color as shown on the next page), and recheck 
the clearance. 


CAUTION: Do not file, shim, or scrape the bear- 
ings or the caps to adjust clearance. 


If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check 
clearance again. 


NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crank and start over. 





B16A 
Crank Bore Code Location (Marks) 


Marks have been stamped on the end of the block as a 
code for the size of each of the 5 main journal bores. 
Use then, and the numbers stamped on the crank 
(codes for main journal size), to choose the correct 
bearings. 


PULLEY END 
(NO. 1 JOURNAL) “PX 
FLYWHEEL END é 
©. (NO. 5 JOURNAL) 
P—Ayeee at | 








Bearing Identification 


Color code is on the ———-—————_-_» _ Larger crank bore 
edge of the bearing 


| Aort | Bort | Cor [ Dori | 


—_———> Smaller bearing (thicker) 











Pink 
Yellow 


Yellow 
Green 















tort 

2orll 
| 3 or tit | 
[4 or | 





3 or Ill Green Brown 
Smaller Smaller 
main bearing 
journal (thicker) 


(cont'd) 
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Main Bearings 


Selection (cont'd) 
Except B16A 
Crank Bore Code Location (Marks) 











Marks have been stamped on the end of the block as a 
code for the size of each of the 5 main journal bores. 

Use them, and the numbers stamped on the crank 
(codes for main journal size), to choose the correct 
bearings. 
















CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 

_vent or detergent. 





PULLEY END 
(No, 1 JOURNAL) 










FLYWHEEL END 
(No. 5 JOURNAL) 


Main Journal Code Location (Numbers) 






Bearing Identification 
Color code is 
on the 

edge of A B Cc 
the bearing. 


Larger crank bore 


Her bearing (thicker) 





Yellow 








Pink Green 










| Yellow | 





Yellow 





— 
Brown 
| 















Green Black 





Smaller 
bearing 
(thicker) 


Smaller 
main 
journal 





Rod Bearings 


Selection 


Rod Code Location (Numbers) 


Numbers have been stamped on the side of each con- 

necting rod as a code for the size of the big end. Use 

them, and the letters stamped on the crank (codes for 
- rod journal size), to choose the correct bearings. 


CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 


vent or detergent. 


Half of number is 
stamped on bearing 
cap and the other 
half is stamped on 
rod. 





Bearing Identification 


Color code is on the__________. §=Larger big end bore 





edge of 
the bearing. 1 2 / 3 | 
| Aorl | —_—————» Smaller bearing (thicker) 










Red | Pink 


Yellow | Green 








Yellow 





am 
Smaller Smaller Yellow 
rod bearing 
journal (thicker) 





Green - 





Brown 





Black | Blue | 


Pistons and Crankshaft 
Removal 


1. Remove the oil pan assembly. 


2. Remove the right side cover. 


Except B16A: 


RIGHT SIDE 





DOWEL PIN 


BI6A: 





RIGHT SIDE 
COVER 


3. Remove the oil screen. 


4. Remove the oj! pump. 


Except B16A: 






GASKET 
Replace. 


OIL PUMP DOWEL PIN 
O-RING 
Replace. 
B16A: 


OIL SCREEN 





OIL PUMP 


(cont'd) 
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Piston and Crankshaft 
Removal (cont'd) 


Remove the bolts and the bearing cap. 


CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time: repeat the sequence 
until all bolts are loosened. 


MAIN BEARING CAP BOLTS LOOSENING SEQUENCE 


6) © 5 eo 





7-1 


Remove the rod caps/bearings and main caps/bear- 
ings. Keep all caps/bearings in order. 


Lift the crankshaft out of the engine, being careful 
not to damage journals. 





CRANKSHAFT 


2 


10. 


11. 


12. 


13. 


. Remove the upper bearing halves from the connec- 


ting rods and set them aside with their respective 
Caps. 


. Reinstall the main caps and bearings on the engine 


in proper order. 


If you can feel a ridge of metal or hard carbon 
around the top of each cylinder, remove it with a 
tidge reamer. Follow the reamer manufacturer's 
instructions. 


CAUTION: If the ridge is not removed, it may 
damage the pistons as they are pushed out. 


RIDGE REAMER 





Use the wooden handle of a hammer to drive the 
pistons out. 






HAMMER HANDLE 


PISTON 


Reinstall the rod bearings and caps after removing 
each piston/connecting rod assembly. 


Mark each piston/connecting rod assembly with its 
cylinder number to avoid mixup on reassembly. 


NOTE: The existing number on the connecting rod 
does not indicate its position in the engine, it in- 
dicates the rod bore size. 


Crankshaft 
Inspection 
@ Clean the crankshaft oil passages with pipe cleaners 
or a Suitable brush. 
@ Check the keyway and threads. 
Alignment 


@ Measure runout on all main journals to make 
sure the crank is not bent. 


@ The difference between measurements on each 
journal must not be more than the service limit. 


Crankshaft Total Indicated Runout: 

Except B16A: 

Standard (New): 0.015 mm (0.0006 in.) max. 
Service Limit: 0.030 mm (0.0012 in.) 


B16A: 
Standard (New): 0.02 mm {0.0008 in.) max. 
Service Limit: 0.03 mm (0.0012 in.) 


DIAL INDICATOR 
Rotate two complete 
revolutions. 





Support with lathe- 
type tool or V-blocks. 





= 


Out-of-Round and Taper 


@ Measure out-of-round at the middle of each rod 
and main journal in two places. 


@ The difference between measurements on each 
journal must not be more than the service limit. 


Journal Out-of-Round: 

Except B16A: 

Standard (New): 0.0025 mm (0.0001 in.) max. 
Service Limit: 0.010 mm (0.0004 in.) 


B1GA: 
Standard (New): 0.004 mm (0.0002 in.) max. 
Service Limit: 0.006 mm (0.0002 in.) 


Measure out-of- 
round at middle. 





Measure taper 
at edges. 


@ Measure taper at edges of each rod and main 
journal. 


@ The difference between measurements on each 
journal must not be more than the service limit. 


Journal Taper: 
Standard (New): 0.005 mm (0.0002 in.) max. 
Service Limit: 0.010 mm (0.0004 in.) 
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Oil Jet 


Inspection 





NOTE: Inspection for B16A engine. 


1. Remove the oil jet and carry out the inspection as 
follows. 


@ Make sure that a drill of 1.1 mm dia can go 
through the nozzle hole (1.2 mm dia.). 

@ Insert the other end of the drill (1.1 mm dia.) 
from the oil intake (1.2 mm dia.) and check if the 
check ball moves smoothely and it has a stroke 
of approximately 4 mm. 

Confirm that the check ball does not activate by 
the air pressure of less than 196 kPa (2.0 
kg/cm2, 28 psi). (Reserve of idle oil pressure). 


NOTE: Replace the assembly if the oil jet nozzle 
is damaged or bent. 


CHECK BALL 


CHECK BALL 
SPRING 
16 N-m (1.6 kg-m, 12 Ib-ft) 


2. When installing, the torque must be ocntrolled 
accurately. 


Torque: 16 N-m (1.6 kg-m, 12 Ib-ft) 
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Pistons 
Inspection 





Check the piston for distortion or cracks. 


NOTE: If cylinder is bored, an oversized piston 
must be used. 


Measure piston diameter at a point A from bottom 
of skirt. 


A: 15 mm (0.59 in.) 


Piston Diameter: 

Except B16A: 

Standard (New): 74.98—74.99 mm 
(2.9520— 2.9524 in.) 

Service Limit: 74.97 mm (2.9516 in.) 


B16A: 

Standard (New): 80.98—80.99 mm 
(3.1882—3.1886 in.) 

Service Limit: 80.97 mm (3.1879 in.) 


A SKIRT DIAMETER 












Caiculate difference between cylinder bore 
diameter on page 7-15 and piston diameter. 


Piston-to-Block Clearance 

Except B16A: 

Standard (New): 0.01—0.04 mm 
(0.0004—0.0016 in.) 

Service Limit: 0.05 mm (0.002 in.) 


B16A: 

Standard (New): 0.010—0.035 mm 
(0.0004—0.0014 in.) 

Service Limit: 0.05 mm (0.002 in.) 


SERVICE LIMIT 
0.05 mm (0.002 in.) 





Oversize Piston Diameter 

Except B16A: 

0.25: 75.23—75.24 mm (2.9618 — 2.9622 in.) 
0.50: 75.48—75.49 mm (2.9716—2.9720 in.) 


B16A: 
0.25: 81.23—81.24 mm (3.1980—3.1984 in.) 


Check the piston pin-to-piston clearance. Coat the 
piston pin with engine oil. 

It should then be possible to push the piston pin in- 
to the piston hole with thumb pressure. 


Piston Pin-to-Piston Clearance: 

Except B16A: 

Service Limit: 0.010—0.022 mm 
(0.0004—0.0009 in.} 


B16A: 
Service Limit: 0.010—0.022 mm 
(0.0004—0.0009 in.) 





EA 
Cylinder Block | ea 


Inspection 


1. Measure wear and taper in directions X and Y at 
three levels in each cylinder as shown. 

















Cylinder Bore Size: Except B16A 

Standard (New): 75.00—75.02 mm 
(2.9528—2.9535 in.) 

Service Limit: 75.07 mm (2.9555 in.) 


Oversize 
0.25: 75.25—75.27 mm (2.9626 — 2.9634 in.) 
0.50: 75.50— 75.52 mm (2.9724—2.9732 in.) 


Bore Taper 

Limit: (Difference between first and third measure- 
ment) 0.05 mm (0.002 in.) 

Cylinder Bore Size: B16A 

Standard (New): 

X: 81.000—81.020 mm (3.1890—3.1898 in.) 

Y: 81.000—81.015 mm (3.1890—3.1896 in.) 

Y Measure Point: 50—55 mm (1.97—2.17 in.) 

from block top surface. 

Service Limit: 81.070 mm (3.1917 in.) 

Oversize 

0.25: 81.25—81.45 mm (3.1988—3.2067 in.) 


Bore Taper 
Limit: (Difference between first and third measure- 
ment) 0.05 mm {0.002 in.) 


(cont’d) 
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Cylinder Block 


Inspection (cont'd) 


@ If measurements in any cylinder are beyond 
Oversize Bore Service Limit, replace the block. 


@ If block is to be rebored, refer to Piston 
Clearance Inspection (page 7-14 and 15) after 
reboring. 


NOTE: Scored or scratched cylinder bores must be 
honed. 


Reboring Limit: 0.50 mm (0.020 in.) 
Check the top of the block for warpage. 


Measure along the edges and across the center as 
shown. 


SURFACES TO BE MEASURED 


=< 
Me 


—— — a — a ae 


= 


Engine Block Warpage: 

Except B1G6A: 

Standard (New): 0.07 mm (0.003 in.) max. 
Service Limit: 0.10 mm {0.004 in.) 


B16A: 
Standard (New): 0.05 mm (0.0020 in.) 
Service Limit: 0.08 mm (0.00371 in.) 


PRECISION STRAIGHT EDGE 
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Bore Honing 








Measure cylinder bores as shown on page 7-15. If 
the block is to be re-used, hone the cylinders and 
remeasure the bores. 


Hone cylinder bores with honing oil and a fine (400 
grit) stone in a 60 degree cross-hatch pattern. 


NOTE: 
@ Use only a rigid hone with 400 grit or finer stone 
such as Sunnen, Ammco, or equivalent. 
® Do not use stones that are worn or broken. 
nS 
SEAN 


When honing is complete, thoroughly clean the 
engine block of all metal particles. Wash the cylin- 
der bores with hot soapy water, then dry and oil im- 
mediately to prevent rusting. 


NOTE: Never use solvent, it will only redistribute 
the grit on the cylinder walls. 


If scoring or scratches are still present in cylinder 


bores after honing to service limit, rebore the 
engine block. 


NOTE: Some light vertical scoring and scratching 
is acceptable if it is not deep enough to catch your 
fingernail and does not run the full length of the 
bore. 


CYLINDER HONE 


ENGINE BLOCK 


NOTE: 

® After honing, clean the cylinder thoroughly with 
soapy water. 

@ Only scored or scratched cylinder bores must be 
honed. 


Piston Pins 
Removal/Except B16A 





Assemble the special tools as shown. 


PISTON BASE HEAD 

07973—SB00100 = 
PISTON PIN BASE INSERT 

07973—PE00400 





1 PISTON BASE SPRING 


07973~—6570600 
2. Adjust the length of piston pin driver to 53 mm 
(2.09 in) as shown. 


PISTON BASE 
07973—6570500 


PISTON PIN DRIVER HEAD 
07973—PE00320 


~*— PISTON PIN DRIVER 
SHAFT 
07973—PE00310 


<= PILOT COLLAR 
07973—PE00200 


ng up 


NOTE: Use hydraulic press. 
When pressing pin in or out, 
make sure that the recessed 
portion of the piston aligns 
with the lips on the collar. 


3. Place the piston on the special tool and press the 
pin out with a hydraulic press. 


Removal/B16A 





Assemble the special tools as shown. 


PISTON BASE HEAD 
O7HAF—PL20102 

= 
PISTON PIN BASE INSERT 
| 07GAF —PH60300 


~J 


y | 
| = 
L§ PISTON BASE SPRING 


07973—6570600 
2. Adjust the length of piston pin driver to 51.7 mm 
(2.04 in) as shown. 





PISTON BASE 
07973—6570500 


PISTON PIN 
DRIVER HEAD 
07973—PE00320 


~< PISTON PIN 
DRIVER SHAFT 
07973—PE00310 


«<«- PILOT COLLAR 
O7LAF—PR30100 


Embossed mark facing up 


NOTE: Use hydraulic press. 
When pressing pin in or out, 
make sure that the recessed 
portion of the piston aligns 
with the lips on the collar. 


3. Place the piston on the special tool and press the 
pin out with a hydraulic press. 
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Connecting Rods Piston Pins 





Selection Inspection — 
Each rod is sorted into one of four tolerance ranges 1. Measure the diameter of the piston pin. 
(from 0 to 0.024 mm, in 0.006 mm increments) depen- 
ding on the size of its big end bore. It’s then stamped Piston Pin Diameter: 
with a number (1, 2, 3 or 4) indicating that tolerance. Except B16A: 
You may find any combination of 1, 2, 3 or 4 in any Standard (New): 18.994— 19.000 mm 
engine. (0.7478—0.7480 in) 
Oversize: 18.997 —19.003 mm 
Normal Bore Size: D12B, D13B: 43 mm (1.69 in) (0.7479—0.74811 in) 
D15B, D15Z: 45 mm (1.77 in) 
D16A, D16Z, B16B: 48 mm B16A: 
(1.89 in) 20.994—21.000 mm (0.8265 — 0.8268 in) 
Oversize: 20.997 — 21.003 mm 
NOTE: (0.8267 —0.8269 in) 
@ Reference numbers are for big end bore size and 
do NOT indicate the position of rod in engine. NOTE: All replacement piston pins are oversize. 


@ Inspect connecting rod for cracks and heat 
damage. 


CONNECTING ROD BORE 
REFERENCE NUMBER 

Half of number is stamped on 
bearing cap, the other half on 
connecting rod. 


2. Zero the dial indicator to the piston pin diameter. 


Inspect bolts 
and nuts for 
stress cracks. 





=. map 
SF 
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Measure the piston pin-to-piston clearance. 
NOTE: Check the piston for distortion or cracks. 


If the piston pin clearance is greater than 0.024 
mm (0.0009 in), remeasure using an oversize 
piston pin. 


Piston Pin-to-Piston Clearance: 
Service Limit: 0.010—0.022 mm 
(0.0004 —0.0009 in) 





Check the difference between piston pin diameter 
and connecting rod small end diameter. 


Piston Pin-to-Connecting Rod Interference: 

Except B16A: 

Standard (New): 0.014—0.040 mm 
(0.0006 —0.0016 in) 

B16A: 

Standard (New): 0.013—0.032 mm 

{(0.0005—0.0013 in.} 





Installation/Except B16A 


Use a hydraulic press for instalfation. 


@ When pressing pin in or out, be sure you position 
the recessed flat on the piston against the Jugs 
on the base attachment. 

The arrow must face the 
timing belt side of the 
engine and the connecting 
rod oil hole must face the 
rear of the engine. 


CONNECTING ROD 
OIL HOLE 


2. Adjust the length of piston pindriver to 53 mm 
(2.09 in) as shown. 


PISTON PIN DRIVER HEAD 
07973—PE00320 


Adjust the length of 
piston pin driver to 
53 mm (2.09 in) 
53 mm 
(2.09 in) PISTON PIN DRIVER SHAFT 
y 07973—PE00310 


Embossed mark | « eo 


facing up. 


PILOT COLLAR 
07973—PE00200 


PISTON PIN BASE INSERT 
07973—PE00400 


-—— PISTON BASE HEAD 
07973—SB00100 


NOTE: Install the assembled piston and rod with 
the oil hole facing the rear of the engine. 
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Piston Pins 
installation/B16A 





1. Use a hydraulic press for installation. 


@ When pressing pin in or out, be sure you position 
the recessed flat on the piston against the lugs 
on the base attachment. 


The arrow must face the 
timing belt side of the 
engine and the connecting 
rod oil hole must face the 
rear side of the engine. 


2. Adjust the length of piston pin driver to 51.7 mm 
(2.04 in) as shown. 


07973 —PE00320 


PISTON PIN 


} a DRIVER SHAFT 


51.7 mm 07973—PE00310 
(2.04 in.) 


to 


Embossed mark 
facing up. 


-» PILOT COLLAR 
‘| O7LAF—PR30100 


(ee ack 


PISTON PIN BASE INSERT 
4—— 07GAF—PH60300 


«—— PISTON BASE HEAD 
O7HAF—PL20102 


~«-——— PISTON BASE 
07973—6570500 


NOTE: Install the assembled piston and rod with 
the oil hole facing the rear of the engine. 
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Piston Rings 
End Gap 


Using a piston, push a new ring into the cylinder 
bore 15—20 mm (0.6—0.8 in.) from the bottom. 


Measure the piston ring end-gap with a feeler 
gauge: 


@ If the gap is too small, check to see if you have 
the proper rings for your engine. 


@ If the gap is too large, recheck the cylinder bore 
diameter against the wear limits on page 7-15. 
If the bore is over limit, the engine block must be 
rebored. 


Piston Ring End-Gap: Except B16A 

Top Ring 

Standard (New): 0.15—0.30 mm 
(0.006—0.012 in.) 

Service Limit: 0.60 mm (0.024 in.) 


Second Ring 
Standard (New): 0.30—0.45 mm 
(0.012—0.018 in.) 
Service Limit: 0.70 mm (0.028 in.) 
Oil Ring 
Standard (New): 0.2—0.7 mm (0.008 —0.028 in.) 
Service Limit: 0.80 mm (0.032 in.) 


Piston Ring End-Gap: B16A 

Top Ring 

Standard (New): 0.20—0.35 mm 
(0.008—0.014 in.) 

Service Limit: 0.6 mm (0.02 in.) 

Second Ring 

Standard (New): 0.40—0.55 mm 
(0.016—0.022 in.) 

Service Limit: 0.7 mm (0.03 in.) 

Oil Ring 

Standard (New): 0.20—0.45 mm 
(0.008—0.018 in.) 
TEIKOKU PISTON RING made 
0.20—0.50 mm 
(0.008— 0.020 in.) 
RIKEN made 

Service Limit: 0.8 mm (0.03 in.) 










- 
7 1 


PISTON RINGY | (©) | 


Z. 


15—20 mm 
(0.6—0.8 in) 


Replacement Land Clearances 








Using a ring expander, remove the old piston rings. After installing a new set of rings, measure ring-to-land 


clearances: 


Clean all ring grooves thoroughly. 


NOTE: 

@ Use a squared-off broken ring or ring groove 
cleaner with blade to fit piston grooves. 

@ Top ring groove is 1.0 mm (0.039 in.) wide 
(D15Z1 and B16A) or 1.2 mm (0.047 in.) wide 
(except D15Z1 and B16A). 

Second ring groove is 1.2 mm (0.047 in.) wide 
(D15Z1 and B16A) or 1.5 mm (0.059 in.) wide 
(except D15Z1 and B16A). 

Oil ring groove is 2.8 mm (0.11 in.) wide. 

File down blade if necessary. 


CAUTION: Do not use a wire brush to clean ring 
lands, or cut ring lands deeper with cleaning tool. 


NOTE: If piston is to be separated from connecting 
rod, do not install new rings yet. 


Install new rings in proper sequence and position 
(page 7-22). 


NOTE: Do not reuse old piston rings. 


RING EXPANDER 


PISTON RING 








Top Ring Clearance 

Standard (New): 

D15Z1: 0.030—0.055 mm (0.001 —0.002 in.) 
B16A: 0.045—0.070 mm (0.0018— 0.0028 in.) 
Except D15Z1 and B16A: 

0.035—0.060 mm (0.001 —0.002 in.} 

Service Limit: 0.13 mm {0.005 in.) 


Second Ring Clearance 

Standard (New): 

Except B16A: 

0.035—0.055 mm (0.001 —0.002 in.) 

B16A: 0.045—0.070 mm (0.0018—0.002811 in.) 
TEIKOKU PISTON RING made 

0.040—0.065 mm (0.0015— 0.0026 in.) 

RIKEN made 

Service Limit: 0.13 mm (0.005 in.} 


FEELER GAUGE 
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Piston Rings 
Alignment — 





Install the rings as shown. 


Identify top and second rings by the chamfer on the 
edge, and make sure they are in proper grooves on 
piston. 


TOP RINGS Sectional view 


Cae ee Ee, 


B16A D12B, D13B, D15B, 
D152, B16A 


SECOND RINGS Sectional view 


{f_jA [_\ 


B16A D15B4, 
D15B2 


bow 


D16Z 


= 


D12B, D13B, D15B3, 
D15Z, D16A, D16Z 


2. Rotate the rings in grooves to make sure they do 
not bind. 


3. The manufacturing marks must be facing upward. 


MARK 


TOP RING +S "a => 


SECOND RING -> 


OIL RING 


4. Position the ring end gaps as shown: 


DO NOT position any ring gap 
at piston thrust surfaces. 


a 


OIL RING 
Pp 
ase OA 
15° “ SPACER GAP 


DO NOT position any ring gap OIL RING 
in line with piston pin hole. GAP 


SECOND RING GAP 


; 


Approx. 90° 


Approx. 
go° 


TOP RING GAP 
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Pistons 
Installation 


ma: 


1. If the crankshaft is already installed: 

® Remove the connecting rod caps and slip short 
sections of rubber hose over the threaded ends 
of the connecting rod bolts. 

®@ Install the ring compressor, check that the bear- 
ing is securely in place, then pasition the piston 
in the cylinder and drive it in using the wooden 
handle of a hammer. 

@ Stop after the ring compressor pops free and 
check the connecting rod-to-crank journal align- 
ment before driving piston into place. 

@ Install the rod caps with bearings, and torque 
the nuts. 








































Before installing the piston, apply a coat of 


engine oil to the ring grooves and cylinder 
bores. 


Torque: 
Except B16A: 33 N-m (3.3 kg-m, 23 lb-ft) 
B16A: 41 N-m (4.1 kg-m, 30 lb-ft) 


2. If the crankshaft is not installed: 
@ Remove the rod caps and bearings, install the 
ring compressor, then position the piston in the 
cylinder and drive it in using the wooden handle 

of a hammer. 
Position all pistons at top dead center. 


The arrow must face 
the timing belt side 

of the engine and the 
connecting rod oil hole 
must face the intake 
manifold. 









CONNECTING ROD 
OIL JET 


RUBBER HOSES 






NOTE: Maintain downward force on the ring com- 
pressor to prevent rings from expanding before 
entering the cylinder bore. 


RING 
COMPRESSOR 


Oil Seal 


Installation 


“7a 





The seal surface on the block should be 
dry. 

Apply a light coat of oil to the crankshaft 
and to the lip of seal. 


1. Using the special tool, drive flywheel-end seal into 
the right side cover. 


DRIVER 
07749—0010000 


Install seal with the 

part number side 

facing out. 

2. Confirm clearance is equal all the way around with 
a feeler gauge. 


DRIVER ATTACHMENT 
07948—SB00101 


Clearance: Except B16A: 
0.2—0.8 mm (0.01 —0.03 in.) 


B16A: 0.5—0.8 mm (0.02—0.03 in.) 


Clearance 


R. SIDE COVER FLYWHEEL END 


NOTE: Refer to page 8-13 for installation of the oil 
pump side oil seal. 





fez, 


Before installing the crankshaft, apply a coat 
of engine oil to the main bearings and rod 
bearings. 


Crankshaft 


Installation 


“7a 


Insert bearing halves in the engine block and con- 
necting rods. 


Hold the crankshaft so rod journals for cylinders 
No. 2 and No. 3 are straight down. 


Lower the crankshaft into the block, seating the 
rod journals into connecting rods No. 2 and No. 3, 
and install the rod caps and nuts finger-tight. 


THRUST WASHERS 

Grooved sides face 

outward. 
Rotate the crankshaft clockwise, seat journals into 
connecting rods No. 1 and No. 4, and install the rod 
caps and nuts finger-tight. 


NOTE: Install caps so the bearing recess is on the 
same side as the recess in the rod. 


Check rod bearing clearance with plastigage (page 
7-7), then torque the capnuts. 


Torque: 

Except B16A: 

32 Nem (3.2 kg-m, 23 lb-ft) 

B16A: 41 Nem (4.1 kg-m, 30 Ib-ft) 


NOTE: Reference numbers on connecting rod are 
for big-end bore tolerance and do not indicate the 
position of piston in the engine. 


Install the thrust washers on the No. 4 journal. Oil 
the thrust washer surfaces. 


a 


(cont'd) 


installing connecting rod 
c 
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Crankshaft 


Installation (cont'd) 


Install the main bearing caps. 
Check clearance with plastigage (page 7-9), then 
tighten the bearing cap bolts in 2 steps. 


First step: 25 Nem (2.5 kg-m, 18 Ib-ft) 

Second step: Except D16Z6 and B16A 
45 N-m (4.5 kg-m, 33 Ib-ft) 
D1626: 52 N-m (5.2 kg-m, 38 ib-ft) 
B16A: 78 N-m (7.8 kg-m, 56 Ib-ft) 


NOTE: Coat the thrust washer surfaces and bolt 
threads with oil. 





Apply liquid gasket to the block mating surface of 
the right side cover. 


NOTE: 

@ Use liquid gasket, Part No. OY740—99986. 

@ Check that the mating surfaces are clean and 
dry before applying liquid gasket. 

@ Apply liquid gasket by starting with an even 
band, centered between edges of the mating 
surface. 

@ To prevent leakage of oil, apply liquid gasket to 
the inner threads of the bolt holes. 


MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE @ Do not apply liquid gasket to O-ring grooves. 
Except B16A: e 


9 5) i C3 oO 


Do not install the parts if 20 minutes or more 

have elapsed since applying liquid gasket. 

Instead, reapply liquid gasket after removing old 

residue. 

e@ After assembly, wait at least 30 minutes before 
filling the engine with oil. 

@ Apply a light coat of oil to the crankshaft and to 
the lip of seal. 

@ Use anew O-ring and apply oil when installing it. 


Except B16A: 











Apply liquid 
gasket to inside 
of broken line. 





R. SIDE COVER 


B16A: 








BEARING CAP 
NOTE: The No.3 bearing bolts are longer bolts. 





Apply liquid gasket 
8. Install the baffle plate. 
to sh : 
(B16A only) Oo shaded area 





7-24 


10. Install the R. side cover on the engine block. 


RIGHT SIDE 






6x 1.0 mm 


9 lb-ft) 
Apply liquid 
gasket to the 
bolt thread. 


DOWEL PIN 


12 Nem (1.2 kg-m, 


11. Apply liquid gasket to the block mating surface of 
the oil pump, then install it on the engine block. 


NOTE: Do not apply liquid gasket to O-ring 
grooves. 


Except B16A: 


Apply liquid gasket 
to inside of broken 





. -< 


OIL PUMP HOUSING 


B16A: 





Apply Siquid 
gasket to shaded 
area. 


(cont'd) 
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Crankshaft 


Installation (cont’d) 


NOTE: 

@ Apply a light coat of oil to the crankshaft and to the 
lip of seal. 

@ Use new O-rings and apply oil when installing them. 


12. Install the oil screen. 


6 x 1.0 mm 
11 Nem (1.1 kg-m, 8 Ib-ft) 


8x 1.25 mm 
24 Nem (2.4 kg-m, 


17 lb-ft) OIL SCREEN 






GASKET 
Replace. 


OIL PUMP 
6x 1.0 mm 
11 Nem (1.1 kg-m, 
8 lb-ft) 


DOWEL PIN 


O-RING 
Replace. 


13. Install the oil pan gasket and the oil pan. 


NOTE: Use a new oil pan gasket. 


6x 1.0 mm OIL PAN 
12 Nem (1.2 kg-m, 
9 lb-ft) 





Apply liquid gasket 


GASKET 
to these points. Replace. 
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14. Tighten the oil pan bolts and nuts as shown. 


OIL PAN BOLTS/NUTS TORQUE SEQUENCE 
6x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft} 


Except B16A: 








B16A: 





ae 
Oil Seals fers 


Installation 
NOTE: 2. Measure the flywheel-end seal thickness and the oil 
@ Engine removal is not required. seal housing depth. Using special tool, drive the 
@ The seal surface on the block should be dry. flywheel-end seal into the rear cover to the point 
Apply a light coat of grease to the crankshaft and to where the clearance between the bottom of the oil 
the lips of the seals. seal and the rear cover is 0.2—0.8 mm 


(0.01 —0.03 in) (page 7-18). 
1. Using the special tool, drive in the timing pulley-end 
seal until the driver bottoms against the oil pump. NOTE: Align the hole in the driver attachment with 
When the seal is in place, clean any excess grease the pin on the crankshaft. 
off the crankshaft and check that the oil seal lip is 
not distorted. 


DRIVER 
07749—0010000 





SEAL DRIVER 

07947 —SB00200 DRIVER ATTACHMENT 

Install seal with the 07948—SB00101 

part number side Install seal with the 

facing out. part number side 
facing out. 
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Oil Pan 
Replacement (4WD) 


AWARNING 


@ Make sure jacks and safety stands are placed proper- 
ly and hoist brackets are attached to correct posi- 
tions on the engine. (See Section 1) 

@ Apply parking brake and block rear wheels, so car 
will not roll off stands and fall on you while working 
under it. 

Removal: 

1. Remove the engine splash shield (page 5-15). 

2. Drain the engine oil. 

3. Drain the transmission oil/fluid. 


4. Remove the exhaust pipe A (page 5-21). 


5. Disconnect the propeller shaft at the transmission 
(page 5-8). 


6. Remove the L. side cover protector. 
{A/T only) 


7. Remove the transfer left side cover from the 
transfer housing. 


NOTE: Be careful not to damage the thrust shim 
and mating surface. 


DRIVE GEAR 








TRANSFER THRUST SHIM 








oN 
i 

(Eng ] 9 

i Li] 
St Uf 


LG 


AIO 
KS 
My G 


DRIVE GEAR 
THRUST SHIM 
O-RING 
74.5 x 2.5 mm 


Replace. 


TRANSFER LEFT 
SIDE COVER 





8. Remove the driven gear from the transfer case. 


NOTE: Be careful not to damage the thrust sim 
and mating surface. 






DRIVEN GEAR 


THRUST SHIM 
NY 

O-RING 2 M9 I Wey 

Replace. OPP tg 


DRIVEN GEAR 


9. Remove the transfer case from the clutch housing. 
10. Remove the clutch case cover. 


11. Remove the oil pan by removing the bolts and nuts. 
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Installation: 
Installation in the reverse order of removal. 


1. Thoroughly clean the mating surface of the oil pan 
and engine case. Apply liquid gasket to both sur- 
face of the gasket. 


Apply liquid gasket 
to these points. 
C. 


WG 


OIL PAN GASKET 
Replace. 






6x 1.0 mm 


12 Nem (1.2 kg-m, 
Apply liquid gasket X 9 Ib-ft) 
to these points. WASHER 
Replace. 20x 1.5mm 


OIL PAN 45 Nem (4.5 kg-m, 33 Ib-ft} 
NOTE: 
@ Replace gaskets and O-rings at disassembly. 
@ Use liquid gasket, Part No. OY740—99986. 
@ Check that the mating surfaces are clean and 
dry before applying liquid gasket. 
@ Apply liquid gasket evenly, in a narrow bead 
centered on the mating surface. 
® To prevent leakage of oil, apply liquid gasket to 
the inner threads of oil, apply liquid gasket to the 
inner threads of the bolt holes. 
® Do not install the parts if 20 minutes or more 
have passed after applying liquid gasket. Instead 
reapply liquid gasket after removing old one. 
@ Fill the case with clean engine oil 30 minutes 
after assembly. 
2. Tighte the bolts as shown below. 
Torque: 12 N-m(1.2 kg-m,9 Ib-ft) 


. 4 i) fe) ; ar 

(TT Nasrg 
: 

a O 
9) io) ‘ e) fa) fe) Bn 
écucad s 
NOTE: Tighten bolts and nuts in two steps and tor- 
que the bolts in a criss-cross pattern. 





a 
\ 


3. Apply liquid gasket to the clutch housing (M/T) or 
torque converter housing (A/T) mating surface of 
the transfer case. 

Use liquid gasket Part No. OY740—99986. 


M/T 





A/T 


NOTE: Install the special seal as shown. 


Apply. liqhid gaeket, 
Aetna a code SPECIAL SEAL 
Replace. 





(cont'd) 
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Oil Pan 
Replacement (4WD) (cont'd) 


4. Install the transfer housing on the clutch or torque 
converter housing. 


NOTE: Be careful not to damage the thrust shim 
and mating surface, and keep them clean. 






10 x 1.25 mm 
45 Nem (4.5 kg-m, 
33 Ib-ft) 


DOWEL PINS 


TRANSFER CASE 


5. Install the following parts on and in the transfer 
shaft and transfer housing. 
@ Drive gear thrust shim 
@ Drive gear (lubricate with oil) 
@ Transfer thrust shim 
@ Transfer left side cover. 


NOTE: Be careful not to damage the thrust shim 
and mating surface, and keep them clean. 


DRIVE GEAR 







TRANSFER 
THRUST SHIM 


10 x 1.25 mm 
45 N-m (4.5 kg-m 
33 Ib-ft) 


DRIVE GEAR THRUST 
SHIM 


O-RING 
74.5 x 2.5 mm 
Replace. 


Apply liquid gasket to threads. 
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6. Install the foilowing parts in the transfer housing. 
@ Driven gear thrust shim 
@ Driven gear 


NOTE: Be careful not to damage the thrust shim 
and mating surface, and keep them clean. 


\ Apply liquid 


Dy gasket 
‘to these points. 





O-RING _,. 
Replace. 


8x 1.25 mm 
26 Nem (2.6 kg-m, 19 lb-ft) 


7. Install the L. side cover protector (A/T only). 


8. If necessary, perform the following inspections 
(See Section 13 or 14). 
@ Tooth contact between the transfer driven and 
drive gears. 
@ The backlash at the companion flange. 
@ The transfer driven gear preload. 
@ The total preload. 


Engine Lubrication 


Special Tools ...........ccccceeeeeeeeeeeeeeees 8-2 
Illustrated Index ............... cece cece eeeeees 8-3 
Oil Level Inspection ......................005 8-6 
Oil Replacement ...................20eeeeeeee 8-6 
Oil Filter Replacement ...................... 8-7 
Oil Pressure TeSt ............cccceeeeeeeeenees 8-8 
Oil Pump Illustrated Index ................. 8-9 


Oil Pump Removal/Inspection ............ 8-11 





Special Tools 















Ref. No. Tool Number Description Qty Page Reference 
@ 07746—0010400 Attachment, 52 x 55 mm 1 8-12 
@ 07749—0010000 Driver 1 8-12 
8) 07942—6110001 Oil Filter Socket 1 8-7 





—_ 
Engine Lubrication tezR, 


illustrated Index 


NOTE: 

@ Use new O-rings when reassembling. 

® Apply oil to O-rings before installation. 

@ Use liquid gasket, Part No. 08740—99968. 


Fa OIL PRESSURE SWITCH 
D15Z1, D16Z6 engine: 18 Nem (1.8 kg-m, 13 Ib-ft) 
Apply liquid gasket to the 
threads when installing. 



















OIL PUMP 
Illustrated index, O-RING OlL BREATHER 
page 8-9. Replace. CHAMBER 


Inspection, page 8-11. 
Apply liquid gasket eyes (4 kg-m 
to the mating surface 8 Ib-f eas 
of the block. : ee 


Replacement, page 8-7 
7/8 turn or 22 Nem 

(2.2 kg-m, 16 lb-ft) 
Replace every 10,000 km 
(6,000 miles) or 6 months. 


6x 1.0 mm 
11 Nem (1.1 kg-m, 


8 lb-ft) 
OIL PAN 
GASKET 
GASKET Replace. 
Replace. 
8 x 1.25 mm 


24 Nem (2.4 kg-m, 
17 Ib-ft) 


6x 1.0 6 x 1.0 mm 
eA aa eh 12 Nem (1.2 kg-m, 9 tb-ft) 
Sinie: (1.1 kg-m, — Apply liquid gasket to 


these points. 


DRAIN PLUG 
WASHER 28 mm 
Replace. 45 N-m (4.5 kg-m, 33 Ib-ft) 
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Engine Lubrication 
illustrated Index 





NOTE: 
@ Use new O-rings whenever reassembling. OIL PRESSURE SWITCH 
® Apply oil to O-rings before installation. ip Able a A Lents 
@ Use liquid gasket, Part No. 08740—99968. Pipe Taper) 28 Threads/inch. 
Use proper liquid sealant. 
Except D15Z1, D16Z6 and B16A2 engine: Olt CONTROL JET 
OIL BREATHER 
HOSE 
PCV VALVE 
18 Nem (1.8 kg-m, 
13 Ib-ft) 
OIL PUMP 






Overhaul, page 8-9 
Removal/Inspection, page 8-11 
Apply liquid gasket to OIL BREATHER 
mating surface of engine block. 


CHAMBER 


6 x 1.0 mm 
117 Nem (1.1 kg-m, 
8 tb-ft) 







> eer G 
> O 
> 28, 
() 


“=~ OIL FILTER 
Replacement, page 8-7 
Replace every 10,000 km 
(6,000 miles). 
Tighten according to instructions 
on filter. 


6x 1.0 mm 
11 Nem (1.1 kg-m, 
8 lb-ft} 


GASKET ° 
Replace. 
Apply liquid gasket at 
pee these points. 
8x 1.25 mm 
24 Nem (2.4 kg-m, OIL PAN 
17 Ib-ft) 
6 x 1.0 mm 6x 1.0 mm 
11 Nem (1.1 kg-m, 12 Nem (1.2 kg-m, 9 Ib-ft) 
8 lb-ft) 


Apply liquid gasket at 
these points. 


WASHER DRAIN PLUG 
Replace. 28 mm 


45 Nem (4.5 kg-m, 33 lb-ft) 


NOTE: 
@ Use new O-rings whenever reassembling. 

@ Apply oi) to O-rings before installation. 

@ Use liquid gasket, Part No. O8740—99986. 6 x 1.0 mm 

12 Nem (1.2 kg-m, 9 lb-ft} 





B16A2 engine: 


OIL BREATHER O-RING 
CHAMBER 


DRAIN PLUG 
28 mm 
45 Nem (4.5 kg-m, 33 lb-ft) WASHER 


— Replace. 
S 
= 






















Replace. 
(1.2 kg-m, 9 lb-ft) 
SCREEN 


GASKET 
Replace. 


BUFFLE PLATE 


OIL JET BOLT 
16 Nem (1.6 kg-m, 12 Ib-ft) 






OIL JET 
8x 1.25 mm 
. 24 Nem (2.4 kg-m, 
ENGINE 4 <8 17 bb-ft) 
OIL COOLER A] > 






O-RING 


Replace. 

OIL FILTER 
Replacement, page 8-7 
Replace every 10,000 km O-RINGS 
(6,000 miles). Replace: 6 x 1.0 mm 
Tighten according to instructions OIL PRESSURE SWITCH 41 Nem (1.1 kg-m, 
Ore filters 18 Nem (1.8 kg-m, 13 lb-ft) OIL CONTROL JET 8 lb-ft) 

1/8 in. 8SP (British Standard 

Pipe Taper) 28 Threads/inch. OIL ang ete 

Use proper liquid sealant. Overhaul, page 8- 


Removal/Inspection, page 8-11 
Apply liquid gasket to 
mating surface of engine block. 


Oil Level 


Inspection — 





Check engine oil with the engine off and the car 
parked on level ground. 


Make certain that the oil level indicated on the 
dipstick is between the upper and lower marks. 


lf the level has dropped close to the lower mark, 
add oil until it reaches the upper mark. 


CAUTION: Insert the dipstick carefully to avoid 
bending it. 


DIPSTICK 


7 


~) 


—“——. UPPER MARK 


~—at___. LOWER MARK 


g 
a 
: 
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Engine Oil 


Replacement 





1. Warm up the engine. 


2. Drain the engine oil. 


OIL PAN DRAIN PLUG WASHER 
45 Nem (4.5 kg-m, 33 Ib-ft) Replace. 


3. Reinstall the drain plug with a new washer, and 
refill with the recommended oil. 


Requirement | API Service Grade: SG or SF 


Change Every 10,000 km (6,000 miles) or 
6 months. 





Capacity ? (US qt, Imp qt) 


After engine At change 


Engine.t¥pe overhaul including filter 





D16A8, 
D16AQ9 engine af 
B16A2 engine [a8 (5.1, 4.2) | 4.0 (4.2, 3.5) 
Except D16A8, 


D16A9, B16A2 4.0 (4.2, 3.5) | 3.3 (3.5, 2.9) 
engine 


4.3 (4.5, 3.8) | 3.6 (3.8, 3.2) 











Engine Oil Viscosity for Outside Temperature Ranges. 


10 20 30 40°c 
20 40 60 80 100% 
Ambient temperature ranges 


*1: Exeept 1.6 ¢ engine 
*2: 1.6 2 engine 


Filter 


Replacement 


CAUTION: After the engine has been run, the exhaust 
pipes will be hot; be careful when working around the 
exhaust manifold. 


1. 





Remove the oil filter with the special oil filter 
socket. 


Inspect the threads and rubber seal on the new 
filter. 

Wipe off seat on engine block, then apply a light 
coat of oil to the filter rubber seal. 


NOTE: Use only filters with a built-in bypass 
system. 


Apply oil to rubber seal 
2 before installing. 





inspect threads and 
rubber seal surface. 


ENGINE OIL WARMER 
(B16A2 engine only) 


fez, 


Install the oil filter by hand. 


After the rubber seal is seated, tighten the oil filter 
clockwise with the special tool. 


Tighten: 7/8 turn clockwise. 
Tightening torque: 22 N-m (2.2 kg-m, 16 lb-ft) 


CAUTION: Installation using other than the above 
procedure could result in serious engine defects 
due to oil leakage. 






OIL FILTER SOCKET 
07912—6110001 





ENGINE OIL WARMER 
(B16A2 engine only) 


(cont'd) 
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Filter Oil Pressure 





tf 

Replacement (cont'd) Test 
Eight numbers (1 to 8) are printed on the surface of If the oil pressure warning light stays on with the engine 
the filter. running, check the engine oil level. If the oil level is 

correct: 
The following explains the procedure for tightening 
filters using these numbers. 1. Connect a tachometer. 
1) Make a mark on the cylinder block under the 2. Remove the oil pressure sender and install an oil 
number that shows at the bottom of the filter pressure gauge. 


when the rubber seal is seated. 


3. Start the engine and allow it to reach operating 
2) Tighten the filter by turning it clockwise seven temperature (fan comes on at least twice). 
numbers from the marked point. For example, if 
a mark is made under the number 2 when the 4. Pressure should be: 
rubber seal is seated, the filter should be tighten- 
ed until the number 1 comes up to the marked Engine Oil Pressure: 80°C (176°F) 
point. 
At Idle: 70 kPa (0.7 kg/cm2, 
10 psi) minimum 
At 3,000 min“ (rpm): 350 kPa (3.5 kg/cm2, 
50 psi) minimum 


@ If oil pressure is within specifications, replace 
the oil pressure sender and recheck. 

@ If oil pressure is NOT within specifications, in- 
spect the oil pump (pages 8-11 and 12). 


OIL PRESSURE 
GAUGE 


Number when rubber Number after tightening. 
seal is seated. 


Number when rubber 
seal is seated 





Number after tightening 


5. After installation, fill the engine with oil up to the 
specified level, run the engine for more than 3 
minutes, then check for oil leakage. 





OIL PRESSURE 
SWITCH MOUNTING 
ADAPTER 
(1/8°" x 28BSPT) 


jez, 
Oil Pump 
illustrated Index 





NOTE: 


® Use new O-rings when reassembling. 
@ Apply oil to O-rings before installation. 


Except B16A2 engine: 


6 x 1.0 mm 
7 Nem (0.7 kg-m, 5 lb-ft) 


OUTER ROTOR 


Inspection, 8-11 
INNER ROTOR 


Inspection, 8-11 
DOWEL PIN 


6 x 1.0 mm 
11 Nem (1.1 kg-m, 8 lb-ft) 





PUMP COVER 
we S 
SSW ES 
Ze 
| a aw —®) O-RING 
Kw S§ ie Replace. 
; = S) 
— z — 
DOWEL PIN 
S 
Olt SEAL . Ss» 
Replace. \ 
Installation, page 8-12 S 
PUMP HOUSING 
Inspection, page 8-11 
6x 1.0mm 
11 Nem (1.1 kg-m, 8 Ib-ft) 
(cont'd) 
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Oil Pump 


Illustrated Index (cont'd) 


NOTE: 


@ Use new O-rings when reassembling. 
@ Apply oil to O-rings before installation. 


B16A2: 


6 x 1.0 mm 
7 Nem (0.7 kg-m, 5 Ib-ft} 


OUTER ROTOR 
Inspection, page 8-11 


INNER ROTOR O-RING 
Replace. 


Inspection, page 8-11 


8x 1.25 mm 
24 Nem (2.4 kg-m, 17 lb-ft) 






@ 
PUMP COVER ws 
ty 
Sa 
i 
DOWEL PINS OIL SEAL 
Replace. 
ty Installation, 
~S 6, page 8-12 
<6 


8 x 1.25 mm 
24 N-m (2.4 kg-m, 17 lb-ft) 





6x 1.0 mm 
11 Nem (1.1 kg-m, 8 Ib-ft) 
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Removal/Inspection 


1. Drain the engine oil. 

2. Turn the crankshaft and align the white groove on 
the crankshaft pulley with the pointer on the timing 
belt cover. 


3. Remove the valve cover and timing belt upper 
cover. 


4. Remove the alternator belt. 


5. Remove the crankshaft pulley and remove the tim- 
ing belt lower cover. 


6. Remove the timing belt and drive pulley. 
7. Remove the oil pan. 
8. Remove the oil screen. 


9. Remove the mount bolts and the oil pump 
assembly. 


Except B16A2: 


O-RING 
Replace. 


OIL PUMP 








GASKET 
Replace. 


B1GA2: OIL SCREEN 


GASKET 
Replace. 


Replace. 


OIL PUMP 
ASSEMBLY 


he | 


10. Remove the screws from the pump housing, then 


11. 


12. 


separate the housing and cover. 
Check the radial clearance on the pump rotor. 


Inner Rotor-to-Outer Rotor Clearance 
Standard (New): 

Except B16A2 engine: 0.02—0.04 mm 
(0.001 —0.002 in) 
0.04—0.16 mm 
(0.002—0.006 in) 
0.2 mm (0.008 in) 


B16A2 engine: 
Service Limit: 


OUTER ROTOR 





INNER ROTOR 


Check the axial clearance on the pump rotor. 


Housing-to-Rotor Axial Clearance 

Standard (New): 

Except B16A2 engine: 0.03—0.08 mm 
(0.001 —0.003 in) 
0.02—0.07 mm 
(0.001 —0.003 in) 
0.15 mm (0.006 in) 


B16A2 engine: 


Service Limit: 


HOUSING 





ROTORS 


(cont'd) 
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Oil Pump 


Removal/Inspection (cont’d)~§_ —————@$- 


13. Check the radial clearance between the housing 17. Reassemble the oil pump, applying liquid gasket to 

and the outer rotor. the pump housing screws. 

Housing-to-Outer Rotor Clearance 18. Check that the oil pump turns freely. 

Standard (New): 

Except B16A2 engine: 0.10—0.18 mm 19. Apply a light coat of oil to the seal lip. 
(0.004—0.007 in) 

B16A2 engine: 0.04—0.16 mm 20. Install the two dowel pins and new O-ring on the 
(0.002—0.006 in) cylinder block. 

Service Limit: 0.20 mm (0.008 in) 


21. Apply liquid gasket to the cylinder block mating 
HOUSING surface of the oil pump. 


NOTE: 

@ Use liquid gasket, Part No. 08740—99968. 

‘@ Check that the mating surfaces are clean and 
dry before applying liquid gasket. 

@ Apply liquid gasket evenly, in a narrow bead 
centered on the mating surface. 

@ Do not apply liquid gasket to the O-ring grooves. 

@ To prevent leakage of oil, apply liquid gasket to 
the inner threads of the bolt holes. 


OIL PUMP HOUSING 
Except B16A2 engine: 

Apply liquid 
gasket to the inside 
of broken line. 










OUTER ROTOR 


' 14. Inspect both rotors and pump housing for scoring 
or other damage. Replace parts if necessary. 


15. Remove the old oil seal from the oil pump. 
16. Gently tap in the new oil seal until the tool bottoms 
on the pump using the special tools. PUMP HOUSING 
DRIVER B16A2 engine: 


07749—0010000 . ae 
Apply liquid 
gasket to the 
inside of broken 







PUMP HOUSING 


@ Do not install the parts if 20 minutes or more 
have elapsed since applying liquid gasket. 
Instead, reapply liquid gasket after removing old 





ATTACHMENT, residue. 
52x55 mm @ After assembly, wait at least 30 minutes before 
07746—0010400 filling the engine with oil. 
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22. Install the oil pump assembly to the engine block. 23. Install the screen. 


Except B16A2 engine 24. Install the oil pan (see Section 7). 


OIL PUMP ASSEMBLY 25. Install the timing belt (see Section 6). 
Apply liquid gasket 


. 6x1.0mm 
peta mating 41. Nem (1.1 kg-m, 
, 8 Ib-ft) 








DOWEL PIN 


—+—. GASKET 
Replace. 


O-RING 


SCREEN Replace. 
8x 1.25 mm 

6 x 1.0 mm 24 Nem (2.4 kg-m, 

11 Nem (1.1 kg-m, 17 Ib-ft) 

8 Ib-ft) 

B16A2 engine 
OIL PUMP ASSEMBLY 
Apply liquid gasket 
SCREEN to the block mating 










8 x 1.25 mm surface. 
24 Nem (2.4 kg-m, 
17 lb-ft) 


8x 1.25 mm 
24 N-m (2.4 kg-m, 
17 lb-ft) 


Replace. 
6x 1.0 mm 

11 Nem (1.1 kg-m, 
8 ib-ft) 
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Intake Manifold/Exhaust System 


Intake Manifold ..............cccececcseeceues 9-2 
Exhaust Manifold .................c..ceeeeees 9-7 
Exhaust Pipe and Muffler .................. 9-13 


Intake Manifold 


Replacement 


NOTE: Use new O-rings and gaskets whenever reassembling. 


D12B1, D13B2, D13B3, D15B3 engine: 












3 
@ PCV VALVE 
6x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft} O-RING 
Replace. 9 
GASKET 
INSULATOR Feplace: 
8x 1.25 mm 
if 21 N-m (2.1 kg-m, 15 lb-ft) 


GASKETS 
Replace. 





O-RING 
Replace 
THERMOVALVE ye 
15 Nem (1.5 kg-m, —_+£P 
11 Ib-ft) min. 
8x 1.25 mm WATER BYPASS HOSE 
INTAKE MANIFOLD 23 N-m (2.3 kg-m, 17 Ib-ft) 


Replace if cracked or 
if mating surfaces are 
damaged. 





INTAKE MANIFOLD BRACKET 


8 x 1.25 mm 
24 N-m (2.4 kg-m, 17 Ib-ft) 














D15B4 engine: 
PCV VALVE 
6x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft) 
EACV 
GASKET 
Replace. 
8 x 1.25 mm ee 
CARBURETOR 22 N-m (2.2 kg-m, Yee 
ASSEMBLY 16 lb-ft) 


INTAKE MANIFOLD 
Replace if cracked 
or if mating 
surfaces are 
damaged. 

8 x 1.25 mm 

23 Nem (2.3 kg-m, 

17 lb-ft) 

WATER BYPASS HOSE 





INTAKE MANIFOLD BRACKET 


8 x 1.25 mm 
24 Nem (2.4 kg-m, 17 lb-ft) 


(cont'd) 





Intake Manifold 


Replacement (cont’d) ———- TTS 


NOTE: Use new O-rings and gaskets whenever reassembling. 


D15B2 engine: 
















AIR CHAMBER LID 


6 x 1.0 mm 
11 Nem (1.1 kg-m, GASKET 
8 lb-ft) Replace. 
MESH 
GASKET 
Replace. 
AIR CHAMBER 





8 x 1.25 mm 
20 N-m (2.0 kg-m, 


a 14 lb-ft) 


THROTTLE BODY 


6 x 1.0 mm 

12 Nem (1.2 kg-m, 

9 Ib-ft) ue HEAD 
EACV 


Replace. 


INTAKE MANIFOLD 
GASKET 
Replace. 


INTAKE MANIFOLD 


8 x 1.25 mm 
8 x 1.25 mm 23 Nem (2.3 kg-m, 17 lb-ft) 
24 Nem (2.4 kg-m, 
17 lb-ft) 


BRACKET 





D1521 engine: 


EGR VALVE 
(D1521 only) 

INTAKE MANIFOLD 8 x 1.25 mm 

Replace if cracked or 21 Nem (2.1 kg-m, GASKETS 

if mating surfaces 15 lb-ft) Replace. 


are damaged. 

















PURGE CUT ' 
SOLENOID ‘ 
VALVE 


Ke 


cK 


TA SENSOR 


MAP SENSOR 
(except D15B8) 


O-RING 
Rep! : 
5x 0.8 mm Z ————” eplace 
6 N-m (0.6 kg-m, 
4 lb-ft) 


8x 1.25 mm 

20 Nem (2.0 kg-m, 
14 Ib-ft) 

EACV 

Be careful not 


to damage. 






S 


INTAKE MANIFOLD GASKEE 
BRACKET place. 
8 x 1.25 mm 
eee kom, 8 x 1.25 mm 8 x 1.25 mm THROTTLE BODY 
ae 24N-m (2.4 kg-m, 23 Nem (2.3 kg-m, 
17 lb-ft) 17 lb-ft) 


(cont'd) 





Intake Manifold 
Replacement (cont'd) 


NOTE: Use new gaskets and O-rings when reassembling. 


D16A2, D16A7, D16A8, D16AY9, D16Z6, D16Z7 engine: 























5x 0.8 mm 
6 N-m (0.6 kg-m, 
purce cut * 8 ft) 
SOLENOID 
VALVE INTAKE MANIFOLD 
Replace if cracked or INTAKE MANIFOLD 
if mating surfaces are GASKET 
damaged. Replace. 


TA SENSOR 
O-RINGS 
5 x 0.8 mm Replace. 
6 Nem (0.6 kg-m, 
4 lb-ft) 


ely 


4x 0.7 mm 
2 Nem (0.2 kg-m, 
14 Ib-ft) 


MAP SENSOR 
- (except D15B7) 
‘O-RINGS 
Replace. 
THROTTLE 


ee BODY 


8x 1.25 mm 
20 Nem (2.0 kg-m, 
14 Ib-ft) 


yy 


8x 1.25 mm 
24 Nem (2.4 kg-m, 
17 Ib-ft) 


EACV 
Be careful not 
to damage. 


INTAKE MANIFOLD 


BRACKETS 
23 Nem (2.3 kg-m, 
8x 1.25 mm 17 Ib-ft) 
24 Nem (2.4 kg-m, 
17 lb-ft) 


FAST IDLE VALVE 
Be careful not 
to damage. 


6 x 1.0 mm 
11 Nem (1.1 kg-m, 
8 Ib-ft) 
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sl 
Exhaust Manifold 


Replacement 


NOTE: Use new gaskets whenever reassembling. 


D12B1, D13B2, D13B3 engine: 


EXHAUST MANIFOLD 
GASKET 
Replace. 









CYLINDER HEAD 


EXHAUST MANIFOLD 


SELF LOCKING NUT 
8x 1.25 mm 

32 Nem (3.2 kg-m, 
23 Ib-ft) 

Replace. 


8 x 1.25 mm 
24 N-m (2.4 kg-m, 17 lb-ft) 


EXHAUST MANIFOLD 
BRACKET 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 Ib-ft) 


(cont'd) 
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Exhaust Manifold 
Replacement (cont’d) ———__$__-_-- A 


NOTE: Use new gaskets whenever reassembling. 


D15B3, D15B4 engine: 


SHROUD 







CYLINDER HEAD 


ae EXHAUST MANIFOLD 
GASKET 
Replace. 
8 x 1.25 mm 
24 Nem (2.4 kg-m, 


17 Ib-ft) 


8 x 1.25 mm 
poo 24 N-m (2.4 kg-m, 
ad 17 lb-ft) 





OXYGEN SENSOR 
45 Nem (4.5 kg-m, 









33 lb-ft) S&) SaneUD 
Be careful not to Ss 
damage. 
(with CATA) & SELF LOCKING NUT 
EXHAUST MANIFOLD 8 x 1.25 mm 
32 N-m (3.2 kg-m, 

10 x 1.25 mm 23 Ib-ft) 

45 N-m (4.5 kg-m, Replace. 

33 Ib-ft) 


EXHAUST MANIFOLD 
BRACKET 





D15B2 engine: 






CYLINDER HEAD 


EXHAUST MANIFOLD 
GASKET 
Replace. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 [b-ft) : 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) 






OXYGEN SENSOR 


45 N-m (4.5 kg-m, ® SHROUD 
33 Ib-ft) 
B ful not to d ‘S) SELF-LOCKING NUT 
€ CaretTul not to amage a 8 . 1.25 hun 
32 Nem (3.2 kg-m, 
23 lb-ft) 
Replace. 
10 x 1.25 mm 
45 Nem (4.5 kg-m, Brhecee MANIFOLD 
33 Ib-ft) ACKET 


EXHAUST MANIFOLD 


(cont’d) 
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Exhaust Manifold 


Replacement (cont'd) 





NOTE: Use new gaskets and new self-locking nuts when reassembling. 
CAUTION: In handling a metal gasket, care should be taken not to bend it or damage the contact surface of the gasket. 
D1521 engine: 


OXYGEN SENSOR 


8 x 1.25 mm 45 Nem (4.5 kg-m, 
22 Nem (2.2 kg-m, 33 Ib-ft) 
16 lb-ft) \ Be careful not to damage. 











EXHAUST MANIFOLD 
EXHAUST MANIFOLD 


COVER 


10 x 1.25 mm 
32 Nem (3.2 kg-m, ; 
23 Ib-ft) ea S 


GASKET 
Replace. “~~, 


CATALYTIC CONVERTER 


6x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft) _ 







/ GASKET (METAL) 
Replace. 


SELF-LOCKING NUT 
8 x 1.25 mm 

32 Nem (3.2 kg-m, 
23 Ib-ft) 


Replace. 
CONVERTER se 


COVER 





CONVERTER 
COVER 


Fo 


EXHAUST MANIFOLD 
BRACKET 


3 





SELF-LOCKING NUT ariel 
10 x 1.25 mm EXHAUST 
55 N-m (5.5 kg-m, PIPE A 
Aoaeee 8 x 1.25 mm 
, 24 Nem (2.4 kg-m, 
17 Ib-ft) 
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D16A, D16Z engine: 


OXYGEN SENSOR 
45 Nem (4.5 kg-m, 











33 lb-ft) 
Be careful not to damage. 
(with CATA) 
8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) SELF-LOCKING NUT 


8x 1.25 mm 
32 N-m (3.2 kg-m, 


EXHAUST MANIFOLD 
COVER - 


EXHAUST MANIFOLD 


GASKETS 
Replace. 


\ 


EXHAUST PIPE A 


Pa 


SELF-LOCKING NUT 


55 Nem (5.5 kg-m, 
40 Ib-ft) 


10 x 1.25 mm COVER 
45 N-m (4.5 kg-m, 


10 x 1.25 mm 33 Ib-ft) 


EXHAUST MANIFOLD 
GASKET (METAL) 
Replace. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


EXHAUST MANIFOLD 
BRACKET 


EXHAUST MANIFOLD: 


(cont'd) 
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Exhaust Manifold 
Replacement (cont'd) 


NOTE: Use new gaskets and new self-locking nuts when reassembling. 


CAUTION: In handling a metal gasket, care should be taken not to bend it or damage the contact surface of the gasket. 


B16A engine: 


8x 1.25 mm 


22 Nem (2.2 kg-m, GASKET (METAL) 
16 Ib-ft} Replace. 


EXHAUST MANIFOLD 


SS PB ES 
ES sande 







a aN ps : 








EXHAUST MANIFOLD 
COVER . 
SELF-LOCKING NUT 
8 x 1.25 mm 
. 32 Nem (3.2 kg-m, 
23 Ib-ft) 
Replace. 


GASKETS 
Replace. 


24 N-m (2.4 kg-m, 
17 lb-ft) 


EXHAUST MANIFOLD 
BRACKET 


/ EXHAUST 
SELF-LOCKING NUT PIPE A 
10 x 1.25 mm 
55 N-m (5.5 kg-m, 
40 Ib-ft) 
Replace. 
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bad 
Exhaust Pipe and Maffler ez 


Replacement 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


D12B, D13B3, D15B3, D15Z engine: 


MUFFLER 








EXHAUST PIPE B 





22 Nem (2.2 kg-m, 16 lb-ft) 
Replace. 

Tighten the bolts in steps, 
alternating side-to-side. 





EX PIPE 


a BRACKETS 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) 


10 x 1.25 mm 5 
39 Nem (3.9 kg-m, 28 lb-ft) Sake 
GASKET——___, >~ 
Replace. SZ 
GASKET 
woe Replace. 
\ 
EXHAUST PIPE A \ 
8 x 1.25 mm 
SELF-LOCKING NUT 8x 1.25 mm 22 Nem (2.2 kg-m, 16 Ib-ft) 
10 x 1.25 mm 22 Nem (2.2 kg-m, Replace. 
55 Nem (5.5 kg-m, 16 Ib-ft) ; 
40 Ib-ft) ~ Tighten the nuts in steps, 
Replace. alternating side-to-side. 


(cont'd) 
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Exhaust Pipe and Muffler 


Replacement (cont'd) 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


D13B2, D15B2, D15B4 engine: 


HEAT SHIELD 


MUFFLER 








6x 1.0 mm . 
10 N-m (1.0 kg-m, 7 Ib-ft) ‘ GASKET 
10 x 1.25 mm ‘ Replace. 
34 Nem (3.4 kg-m, 25 lb-ft) 
penis: 8x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft) 


EX PIPEB _—Replace. 




















8 x 1.25 mm 
16 Nem (1.6 kg-m, 
12 lb-ft) 
Replace. 






EX PIPE 





: ; GASKET 
BRACKET AQ <8 2 Red. Replace. 
_ S g CATALYTIC 
10 x 1.25 mm x CONVERTER 
39 N-m (3.9 kg-m, 28 lb-ft) 
ge GASKET 
GASKET Replace. 
Replace. 


8x 1.25 mm 
16 Nem (1.6 kg-m, 
12 Ib-ft) 
BRACKETS Replace. 

SELF-LOCKING 

NUT 8 x 1.25 mm 

10 x 1.25 mm 22 Nem (2.2 kg-m, 16 Ib-ft) 

55 Nem (5.5 kg-m, Replace. 

40 |b-ft) Tighten the nuts in steps, 

Replace. 


alternating side-to-side. 
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D16A7, D16AQ9 engine: 


MUFFLER 





EXHAUST PIPE B 





8x 1.25 mm 

22 Nem (2.2 kg-m, 16 lb-ft) 
Replace. 

Tighten the nuts in steps, 
alternating side-to-side. 






GASKET 
Replace. 






GASKET 
& 


Replace. ~N 
Pn® 





EXHAUST 
PIPE A —_ 


SELF-LOCKING NUT 


8x 1.25 mm 

22 Nem (2.2 kg-m, 16 lb-ft) 8x 1.25 mm 

Replace. 16 Nem (1.6 kg-m, 12 lb-ft) 
Tighten the bolts in steps, Replace. 

alternating side-to-side. EXHAUST PIPE 


BRACKET 


(cont'd) 
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Exhaust Pipe and Muffler 


Replacement (cont'd) 





NOTE: Use new gaskets and self-locking nuts when reassembling. 


B16A2, D16A8, D16Z6 engine: 


MUFFLER 


HEAT SHIELD 


6x 1.0mm 
10 Nem (1.0 kg-m, 
7 Ib-ft) 









EXHAUST PIPE B 


SELF-LOCKING NUT 
10 x 1.25 mm 
34 Nem (3.4 kg-m, 25 ib-ft} 


GASKET 
Replace. 








GASKET 


Replace. * << bo 
XS GASKET 
EXHAUST : Replace. 
PIPE A Sy 


CATALYTIC CONVERTER 


8x 1.25 mm SELF-LOCKING NUT 
‘ : r 8 x 1.25 mm 
cea Renae Se 16 N-m (1.6 kg-m, 12 lb-ft) 
Tighten the nuts in steps, Replace. 
alternating side-to-side. EXHAUST PIPE 
BRACKET 
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D16Z7 engine (4WD): 


8x 1.25 mm 

22 Nem (2.2 kg-m, 

16 lb-ft) 

Tighten the nuts in steps, MUFFLER 
alternating side-to-side. 













EXHAUST PIPE B 


SELF-LOCKING NUT 
10 x 1.25 mm 
34 Nem (3.4 kg-m, 25 lb-ft) 


GASKET 
Replace. 


GASKET 
Replace. 


EXHAUST 
PIPE A 


8x 1.25 mm CATALYTIC CONVERTER 
22 Nem (2.2 kg-m, 16 lb-ft) 

Replace. SELF-LOCKING NUT 

Tighten the nuts in steps, 8 x 1.25 mm 

alternating side-to-side. 16 Nem (1.6 kg-m, 12 lb-ft) 


Replace. 


EXHAUST PIPE 
BRACKET 
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Cooling 
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Water Pump 
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Replacement ............0..cccceeeeseeenees 10-16 


Cooling 


Illustrated Index 





System is under high pressure when RADIATOR 
engine is hot. To avoid danger of releasing scalding Refilling, page 10-10. 


Leak test, page 10-12 
Inspect soldered joints and 
seams for leaks. 


coolant, remove cap only when engine is cool. 


CAUTION: When pouring coolant, be sure to shut the Blow dirt out from between 
relay box lid and not to let coolant spill on the electrical core fins with compressed air. 
parts or the painted portion. If any coolant spills, rinse it RADIATOR CAP If insects, etc., are clogging 


Pressure test, page 10-12 radiator, wash them off with 
low pressure water. 


off immediately. 


NOTE: 

@ Check all cooling system hoses for damage, leaks or 
deterioration and replace if necessary. 

@ Check all hose clamps and retighten if necessary. 

@ Use new O-rings when reassembling. 


Total Cooling System Capacity: Including UPPER HOSE. 
reservoir 0.4 @ (0.42 US qt, 0.35 Imp qt) 
D12BL, D13B2, D13B3, D15B3 engine: 
’ M/T 4.5 @ (1.19 US gal, 0.99 Imp gal) FAN 
A/T 4.4 & (1.16 US gal, 0.97 Imp gal) \ 





COOLANT 


6x 1.0 mm 
m DRAIN PLUG RESERVOIR 


10 Nem (1.0 kg-m, 7 lb-ft) 






FAN MOTOR 
Test for operation RADIATOR 
with 12 V DC applied. HOSE 
ATF COOLER 
HOSES 





THERMOSTAT HOUSING 
& 

CONNECTING 

PIPE & 


HEATER HOSES 


10-2 


Total Cooling System Capacity: Including 
reservoir 0.4 £ (0.42 US qt, 0.35 Imp qt) 
D15B4 engine: 

M/T 4.5 @ (1.19 US gal, 0.99 Imp gal) 
A/T 4.4 @ (1.16 US gal, 0.97 Imp gal) 


6 x 1.0 mm 9 
10 Nem (1.0 kg-m, 7 lb-ft) |) 





FAN MOTOR 
Test for operation 
with 12 V DC applied. 







ae 


ea G a: 
CONNECTING y — 
PIPE S 


SELF-LOCKING NUT 
4.5 N-m (0.45 kg-m, 3.3 Ib-ft) 


IQ I} 
Co) aR abt Ni y) 
Lee bt 


w 





RADIATOR 

Refilling, page 10-10 

Leak test, page 10-12 

Inspect soldered joints and 
seams for leaks. 

Blow dirt out from between 
core fins with compressed air. 
\f insects, etc., are clogging 
radiator, wash them off with 
low pressure water. 


RADIATOR CAP 
Pressure test, page 10-12 










UPPER HOSE 


2 SOS) 
\ ‘> 


COOLANT 
RESERVOIR 


LOWER 


RADIATOR 
HOSE 


ATF COOLER 
HOSES 





7a Jey 
2m 


® 


@ 


BYPASS HOSES 
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Cooling 


lilustrated Index —A A 


System is under high pressure when 
engine is hot. To avoid danger of releasing scalding 
coolant, remove cap only when engine is cool. 


CAUTION: When pouring coolant, be sure to shut the 
relay box lid and not to fet coolant spill on the electrical 
parts or the painted portion. If any coolant spills, rinse it 
off immediately. 


NOTE: 

@ Check all cooling system hoses for damage, leaks or 
deterioration and replace if necessary. 

® Check all hose clamps and retighten if necessary. 

@ Use new O-rings when reassembling. 


Total Cooling System Capacity: Including 
reservoir 0.4 £ (0.42 US qt, 0.35 Imp at) 
D15B2 engine: 

M/T 4.5 ? (1.19 US gal, 0.99 Imp gal) 
A/T 4.4 @ (1.16 US gal, 0.97 Imp gal) 







6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 lb-ft) 


FAN MOTOR 
Test for operation 
with 12 V DC applied. 


CONNECTING 


\ 
SELF-LOCKING NUT 
4.5 Nem (0.45 kg-m, 3.3 lb-ft) 


RADIATOR CAP 
Pressure test, page 10-12 


UPPER HOSE 

















PIPE oS THERMOSTAT HOUSING 
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& 


+r 6 


HEATER HOSES 


DRAIN PLUG 


RADIATOR 

Refilling, page 10-10 

Leak test, page 10-12 

Inspect soldered joints and 
seams for leaks. 

Blow dirt out from between 
core fins with compressed air. 
If insects, etc., are clogging 
radiator, wash them off with 
low pressure water. 








COOLANT 
RESERVOIR 










LOWER 
RADIATOR 
HOSE 


ATF COOLER 
HOSES 





Total Cooling System Capacity: Including RADIATOR CAP 

reservoir 0.4 £ (0.42 US qt, 0.35 Imp qt) Pressure test, 

D152Z1 engine: page 10-12 

M/T 4.4 @ (1.16 US gal, 0.97 imp gal) 
RADIATOR 
Refilling, page 10-10 
Leak test, page 10-12 = 
Inspect soldered joints and =o c= 
seams for leaks. 1 
Blow dirt out from between ee 
core fins with compressed air. Go JS 
If insects, etc., are clogging TS LAS : 
radiator, wash them off with 


low pressure water. 


2 SS 
UPPER RADIATOR HOSE a 
SS 



















6x 1.0 mm N 

10 Nem FAN ——<\ ES 

(1.0 kg-m, ec: 

7 Ib-ft) ZA Le 
COOLANT 
RESERVOIR 

gp SELF-LOCKING NUT DRAIN PLUG 
uD) 4.5 N-m (0.45 kg-m, 


; A . 3.3 lb-ft) 
$: 


THROTTLE 
FAN MOTOR Gym BODY 


Test for operation ws 
with 12 V DC applied. 


RADIATOR 
HOSE 


EACV 


CONNECTING 
PIPE 


cS 


BYPASS HOSES 


& 
| | & THERMOSTAT 
HOUSING 


HEATER HOSES 
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Cooling 


Illustrated Index 


System is under high pressure when 
engine is hot. To avoid danger of releasing scalding 
coolant, remove cap only when engine is cool. 


CAUTION: When pouring coolant, be sure to shut the 
relay box lid and not to let coolant spill on the electrical 
parts or the painted portion. If any coolant spills, rinse it 
off immediately. 


NOTE: 

@ Check all cooling system hoses for damage, leaks or 
deterioration and replace if necessary. 

@ Check all hose clamps and retighten if necessary. 

@ Use new O-rings when reassembling. 


Total Cooling System Capacity: Including 
reservoir 0.4 € (0.42 US qt, 0.35 Imp qt) 
D16A7, D16Z6, D16Z7 engine: 

M/T 4.5 @ (1.19 US gal, 0.99 Imp gal) 
AIT 4.7 & (1.24 US gal, 1.03 Imp gal) 


6x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft) 


FAN MOTOR FAST IDLE 
Test for operation VALVE 
with 12 V DC applied. 


EACV 











2D 


BYPASS HOSES 


HEATER HOSES 


PIPE 
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UPPER HOSE 


\ 
SELF-LOCKING NUT 
4.5 N-m (0.45 kg-m, 3.3 lb-ft) 


CONNECTING 





RADIATOR 

Refilling, page 10-10 

Leak test, page 10-12 
Inspect soldered joints and 
seams for leaks. 

Blow dirt out from between 
core fins with compressed air. 
If insects, etc., are clogging 


radiator, wash them off with 
low pressure water. 
ae 


RADIATOR CAP 
Pressure test, page 10-12 














\ 


COOLANT 
RESERVOIR 
DRAIN PLUG 












LOWER 
RADIATOR 
HOSE 


ATF COOLER 
HOSES 


THERMOSTAT HOUSING 


rid 





Total Cooling System Capacity: Including RADIATOR 

reservoir 0.4 & (0.42 US qt, 0.35 Imp at) Refilling, page 10-10 
DIGAB, D1GA9 engine: eee ace and 
M/T 4.5 @ (1.19 US gal, 0.99 Imp gal) : : 


seams for leaks. 

Blow dirt out from between 
core fins with compressed air. 
If insects, etc., are clogging 
radiator, wash them off with 
low pressure water. 


A/T 4.7 £ (1.24 US gal, 1.03 imp gal) 


RADIATOR CAP 
Pressure test, page 10-12 








UPPER HOSE 


6x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft) 









SS 
Hoss 
i COOLANT 


: wy 
DRAIN PLUG RESERVOIR 
SELF-LOCKING NUT i 


4.5 Nem (0.45 kg-m, 3.3 Ib x 


-ft) 





ox, 
FAN MOTOR © 
Test for operation 
with 12 V DC applied. 









= LOWER 
x RADIATOR 


HOSE 





ae 
~~ Nc Kr 
= K<Qrey Ke a ATF COLLER 
NR ae Ny, HOSES 
CPS AAS 
EACV BD je oy 
Z } P ‘ hve ©: 
ane 
=a Uy i 
fRp! tas 
oo 
CONNECTING 
PIPE 


THERMOSTAT HOUSING 


HEATER HOSES 
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Cooling 


Illustrated Index 





















System is under high pressure when RADIATOR 

engine is hot. To avoid danger of releasing scalding eat page ee 

coolant, remove cap only when engine is cool. epee hice ‘ She aa 

seams for leaks. 

CAUTION: When pouring coolant, be sure to shut the Blow dirt out from between 

relay box lid and not to let coolant spill on the electrical patie fins with compressed air. 
FA 7 f . ; ts, etc., are clogging 

parts or the painted portion. If any coolant spills, rinse it Insee s 

off immediatet RADIATOR CAP radiator, wash them off with 
= Pressure test, page 10-12 low pressure water. 

NOTE: 

@ Check all cooling system hoses for damage, leaks or ; CA 

deterioration and replace if necessary. = 
® Check all hose clamps and retighten if necessary. 
@ Use new O-rings when reassembling. UPPER HOSE 


Total Cooling System Capacity: Including 
reservoir 0.4 @ (0.42 US qt, 0.35 Imp qt) 
B16A2 engine: 

M/T 4.8 @ (1.27 US gal, 1.06 Imp gal) 


6x 1.0 mm 
10 Nem (1.0 kg-m, 7 lb-ft) 
COOLANT 
DRAIN PLUG RESERVOIR 






SELF-LOCKING NUT 
4.5 N-m (0.45 kg-m, 3.3 lb-ft) 


FAN MOTOR 

Test for operation 
with 12 V DC applied. 
LOWER 
RADIATOR 
HOSE 


CONNECTING 
PIPE 


ENGINE OIL 
COOLER 


HEATER HOSES 
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Radiator rid 


- Replacement 
1. Drain the radiator coolant. 5. Remove the fan shroud assemblies and other parts 
2. Remove the upper and lower radiator hoses, and from radiator. 


ATF cooler hoses. 
3. Disconnect the fan motor connector. 


4. Remove the radiator upper brackets, then pull up 
the radiator. NOTE: 


Install the radiator in the reverse order of removal: 


@ Set the upper and lower cushions securely. 
@ Fill the radiator and bleed the air. 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 


UPPER BRACKET 7 |b-ft} 
AND CUSHION 


RADIATOR CAP 


RESERVOIR HOSE 


tT RESERVOIR TANK 







ATF COOLER 
UPPER HOSE HOSES (A/T) 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 |b-ft) 


LOWER CUSHION 


COOLING FAN/SHROUD 
ASSEMBLY 


FAN MOTOR 
CONNECTOR ATF COOLER 
PIPES (A/T) 
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Radiator 
Refilling and Bleeding 


Removing the radiator cap while the 
engine is hot can cause the coolant to spray out, 
seriously scalding you. Always let the engine and 
radiator cool down before removing the radiator cap. 


CAUTION: When pouring coolant, be sure to shut the 
relay box lid and not let coolant spill on the electrical 
parts or the paint. If any coolant spills, rinse it off 
immediately. 


1. Start the engine. Slide the heater temperature con- 
trol lever to maximum heat and turn off the engine. 
Make sure the engine and radiator are cool to the 
touch. 


2. Remove the radiator cap. 


3. Loosen the drain plug on the bottom of the radiator 
and remove the drain bolt on the engine block. Let 
the coolant drain out. 


ENGINE 
DRAIN BOLT 
40 N-m (4.0 kg-m, 
29 Ib-ft) 
WASHER 
Replace. 





ae 


20 RADIATOR 
DRAIN PLUG 








Remove the reservoir from its holder by pulling it 
straight up. Drain the coolant, then put the reser- 
voir back in its holder. 


When the coolant stops draining, apply liquid 
gasket to the drain bolt threads, then reinstall the 
bolt with a new washer. Tighten it securely. 


Tighten the radiator drain plug securely. 


Mix the recommended antifreeze/coolant with an 
equal amount of water in a clean container. 


NOTE: 

@ Use only HONDA-RECOMMENDED antifreeze/ 
coolant. 

@ For best corrosion protection, the coolant con- 
centrations must be maintained year-round at 
50% MINIMUM. Coolant concentrations less 
than 50% may not provide sufficient protection 
against corrosion or freezing. 


CAUTION: 

@ Do not mix different brands of antifreeze/ 
coolant. 

@ Do not use additional rust inhibitors or anti-rust 
products; they may not be compatible with the 
recommended coolant. 


Radiator Coolant Refill Capacity: Including 
reservoir 0.4 £ (0.42 US qt, 0.35 Imp qt) 


ENGINE M/T 
TYPE £ (US gal, Imp gal) 








D12B 3.6 (0.95, 0.79) | 3.5 (0.92, 0.77) 





D13B Xx 3.6 (0.95, 0,79) | 3.5 (0.92, 0.77) 





3.6 (0.95, 0.79) | 3.5 (0.92, 0.77) 
3.5 (0.92, 0.77) —= 


3.6 (0.95, 0.79) | 3.8 (1.00, 0.84) 








3.6 (0.95, 0.79) | 3.8 (1.00, 0.84) 











3.9 (1.03, 0.86) — 


















8. Pour coolant into the radiator up to the base of the 
filler neck. 


9. Loosen the bleed bolt on top of the engine. Tighten 
it again when coolant comes out in a steady stream 
with no bubbles. 





BLEED BOLT 
10 Nem (1.0 kg-m, 7 Ib-ft) 


10. Refill the radiator to the base of the filler neck. Put 
the cap on the radiator, and tighten it only to the 
first stop. Start the engine and let it run until it 
warms up (the radiator cooling fan comes on at 
least twice). 


11. Turn off the engine. Check the level in the radiator, 
add coolant if needed. Install the radiator cap, and 
tighten it fully. 


12. Fill the reservoir to the MAX mark. Install the reser- 
voir cap. 
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Radiator 
Cap Testing 





1. Remove the radiator cap, wet its sea! with coolant, 
then install it on the pressure tester. 


Apply a pressure of 95—125 kPa (0.95—1.25 
kg/cm?2, 14— 18 psi). 


Check for a drop in pressure. 


PRESSURE TESTER 


RADIATOR 


ADAPTOR 
(for small cap) 


Pressure Testing 


Wait until the engine is cool, then carefully remove 

. ; F 5 TEST 
the radiator cap and fill the radiator with coolant to PREP Ete Trees 
the top of the filler neck. ADAPTOR 


(for small cap) 
Attach the pressure tester to the radiator and apply 
a pressure of 95—125 kPa (0.95—1.25 kg/cm2, 
14— 18 psi). 


Inspect for coolant leaks and a drop in pressure. 
Remove the tester and reinstall the radiator cap. 
NOTE: 


@ Check for engine oil in the coolant and/or 
coolant in the engine oil. 


@ Check for ATF in the coolant and/or coolant in 
the ATF (A/T). 
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Thermostat ’ ‘ 


Replacement 





NOTE: Use new gaskets and O-rings when reassem- 
bling. 


THERMOSTAT 
COVER 


6x 1.0 mm 
10 Nem (1.0 kg-m, 
7 |b-ft) 


GROUND 
TERMINAL 


THERMOSTAT 
HOUSING THERMOSTAT 


MOUNTING RUBBER 


Replace. Replace. 


THERMOSTAT THERMOSWITCH 
Install with pin up. A93 


22—26 Nem (2.2—2.6 kg-m, 
16—19 lb-ft) 


Testing 


Replace thermostat if it is open at room temperature. 


To test a closed thermostat: 


1. Suspend the thermostat in a container of water as 
shown. 


Heat the water and check the temperature with a <__________—-— THERMOMETER 
thermometer. Check the temperature at which the 
thermostat first opens and at full lift. 


CAUTION: Do not let the thermometer touch the 
bottom of the hot container. 


Measure the lift height of the thermostat when it’s 
full open. 


SSS” 
STANDARD THERMOSTAT \ se iy 
Starts opening: NOR KASS 
D15Z1: 82+2°C (180+4°F) Rm CA 
Others: 7842°C (172+4°F) 
Fully open: 
D1521: 95°C (203°F) 
Others: 90°C (194°F) 
Lift height: 8.0 mm (0.371 in) 


THERMOSTAT 
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Water Pump 
Illustrated Index 





NOTE: BLEED BOLT 


@ Use new O-rings and new special bolts when 10 x 1.25 mm 
reassembling. 10 N-m (1.0 kg-m, 7 lb-ft) 


@ Use liquid gasket, Part No. O8740—99986. 
) 6x 1.0mm 


Except B16A2: 







TEMPERATURE GAUGE 
SENDER 
9 Nem (0.9 kg-m, 7 Ib-ft) 
Apply liquid gasket 
to the threads. 


11 Nem 
(1.1 kg-m, 
TW SENSOR 8 lb-ft) 
18 Nem (1.8 kg-m, ' O-RING 


13 lb-ft) Replace. 
WATER OUTLET 


COVER 
Apply liquid gasket 
to mating surface. 






THERMOSWITCH 

A93 

22—26 Nem 

(2.2—2.6 kg-m, 16—19 lb-ft) 


O-RING 
& Replace 
O-RING Ss SS 
Replace. 
mm 
(1.0 kg-m 
WATER PUMP 
Hee THERMOSTAT HOUSING 
page 10-1 ASSEMBLY 
CONNECTING 
PIPE 
O-RING 
Replace. 
ALTERNATOR 
ADJUST BRACKET 
6x 1.0 mm 
12 Nem (1.2 kg-m, 10 x 1.25 mm 
9 Ib-ft) 45 Nem (4.5 kg-m, 
33 lb-ft) 
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B16A2: 
WATER OUTLET 
COVER 
Apply liquid gasket 
to mating surface. 
BLEED BOLT 
10 x 1.25 mm 
10 Nem (1.0 kg-m, 7 \b-ft) 
xo“ 
Y 
6 x 1.0 mm AN 
11 Nem 
(1.1 kg-m, 
8 Ib-ft) 
O-RING 
. Replace. 
TEMPERATURE GAUGE 
SENDER 
9 Nem (0.9 kg-m, 7 lb-ft) TW SENSOR 
Apply liquid gasket 18 Nem (1.8 kg-m, 
to the threads. 13 ib-ft) 
—_ yq_ = IK 
55 MADE 
WATER PUMP ) O 7 YES 
Inspection, DAW = — Ce CEO) THERMO SWITCH 
. page 10-16 = | CS) e| ( it : 2p A93 
LY ILSIcy 7 — 22—26 Nem 
(oY 94 ae > (2.2—2.6 kg-m, 16—19 lb-ft) 
se 
ee O-RING 
7 Replace 
oe Ca 
y = Ni 
co aa an \ Paes OS 
rE mera & eR) 
O-RING 6 x 1.0 mm 
Replace. 10 Nem (1.0 kg-m, 
6 x 1.0 mm CONNECTING Te 
12 Nem (1.2 kg-m, PIPE 
9 tb-ft) THERMOSTAT HOUSING 
O-RING ASSEMBLY 


Replace. 
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Water Pump 


Inspection 





Remove the timing belt (page 6-59). 
Check that the water pump pulley turns freely. 
Check for signs of seal leakage. 


NOTE: A small amount of ‘‘weeping’’ from the 
bleed hole is normal. 


Except B16A2: 


BLEED HOLE 


BLEED HOLE 


BLEED HOLE 


BLEED HOLE 
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Replacement 





Remove the timing belt (SOHC: page 6-55, DOHC: 
page 6-88, B16A2: page 6-119). 


Remove the water pump by removing five bolts. 


O-RING 
Replace. 


WATER PUMP 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 


10 x 1.25 mm 


45 Nem (4.5 kg-m, 
33 Ib-ft) ADJUST BRACKET 


ALTERNATOR 


3. Install the water pump in the reverse order of 
removal, 


Fuel and Emissions 


Carbureted Engine .. 


Fuel-Injected Engine 


Fuel and Emissions (Carbureted Engine) 


Special Tools ..........ccccccceccccccsrensess 11-2 
Component Locations 
IAGO: seicdcce cds sseadievaiai cede seceeeeeeses 11-3 
System Description 
Vacuum Connections ................. 11-8 
Electrical Connections ............... 11-18 
Troubleshooting 
Self-Diagnostic Procedures ......... 11-21 
How to Read Flow Charts .......... 11-24 
PGM-CARB Control System 
System Description .................0: 11-25 
Symptom-to System Chart ......... 11-26 
Troubleshooting Flow Charts 
Oxygen Sensor .............ccseeeees 11-30 
Vehicle Speed Sensor ............. 11-32 
Manifold Absolute Pressure 
SONSOM csi ces siisisceissdcdeciesviaes 11-34 
Vacuum Switch ...................65 11-38 
Coolant Temperature Sensor ... 11-40 
Ignition Coil Signal ................. 11-42 
Electric Load Detector ............ 11-44 


Intake Air Temperature Sensor 11-46 
A/T Lock-up Control Solenoid 


Valve A/B ..........ccccceeeeneenees 11-48 
Input Troubleshooting Flow Charts 
Power Source and Ground ...... 11-50 
A/T Shift Position Signal ......... 11-52 
Clutch Switch Signal .............. 11-54 
P/S Oil Pressure Switch 
DIQNGN: 5 2ecscanscat Genritaerandoeavecs 11-56 
Air Conditioning Signal ........... 11-58 
Brake Switch Signal ............... 11-60 
Wiper/Washer Switch Signal ... 11-62 
Carburetor 
Symptom-to-Sub System Chart ... 11-64 
System Description ................005 11-68 
Idle Control System ............20cc00+ 11-70 
Vacuum Controlled Secondary .... 11-81 
_Slow Air Jet Control System ...... 11-84 
Power Valve ..........ccccccccesenceeeees 11-89 
Primary Slow Mixture Cut-off 
Solenoid Valve ..............c0e.0e0 11-96 


Accelerator Pump 
Float Level ............ccccesesseeereeenes 
Automatic Choke 
{1-Carbureted Engine] 
Choke Opener 


Choke Coil Tension 
and Linkage 


Choke Linkage 
Choke Coil Heater 
Fast Ile scccciscas scenes teceiacescs 


Automatic Choke and Fast Idle 
[2-Carbureted Engine] 


Choke Linkage 
Choke Opener 
Fast Idle vecasiessccaicatinecegedenis 
[1-Carbureted Engine] 
Removal ............0.20cecceeneeueeteceees 
Replacement ..........c.ccsceseseeuseees 
[2-Carbureted Engine] 
ReMmOVAl os iicceeciaess ces eee ees endorses 
Replacement 
Reassembly ..........c:ccceeceenseeeneees 
Synchronization  ............e.cceceeeees 
Fuel Supply System 
Symptom-to-Sub System Chart ... 
System Description 
Fuel Filters 
Fuel Pump 
Fuel Rank) s2cc0c0202 cies evvscseseecerenas 
Air Intake System 
Symptom-to-Sub System Chart ... 
Throttle Cable ..............ccccccceeeens 
Intake Air Control System 
Emission Control System 
Symptom-to-Sub System Chart ... 
System Description 
Tailpipe Emissions ..............-....+. 
Catalytic Converter .................55 
Feedback Control System 
Throttle Control .............c....cccees 
Positive Crankcase Ventilation .. 
Evaporative Emission Controls .... 


ance ann eee masasweanae 


eeansvescsaee 


Special Tools 





Special Tools 





















Ref. NO. Tool Number Description Remarks 
® O7LAA—PT50101 O, Sensor Socket Wrench 
@ 07LAJ—PT30100 Test Harness 
or 

O7LAJ—PT3010A Test Harness 
® O7LAJ—PT30200 Test Harness 
@ 07411—0020000 Digital Circuit Tester 
©) 07614—0050100 Fuel Line Clamp 
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; 6 
Component Locations . SEE 


Index: 


[D13B2 EUROPE & KO Engine] 


CONTROL BOX A/C IDLE BOOST AIR BLEED VALVE INTAKE AIR TEMPERATURE (TA) 
page 11-9 SOLENOID VALVE Testing, page 11-153 SENSOR 
Troubleshooting, page 11-73 Troubleshooting, page 11-46 








Troubleshooting, page 11-159 


THERMOVALVE 


COOLANT TEMPERATURE OXYGEN (0,) SENSOR 
(TW) SENSOR Troubleshooting, page 11-30 
Troubleshooting, page 11-40 


(KG, KS, KF) (KE, KQ) 











PGM-CARB CONTROL UNIT PGM-CARB CONTROL UNIT 
Self-diagnosis Procedure, page 11-21 Self-diagnosis Procedure, page 11-21 
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Component Locations 
Index 


(D15B4 (KQ CARB) Engine] 


CONTROL BOX INNER VENT SOLENOID VALVE AIR LEAK SOLENOID VALVE 
Troubleshooting, page 11-15 Troubleshooting, page 11-180 Troubleshooting, page 11-87 





















LA Sy 
alas AGN—s) page 11-44 


(Hi AS ee Ce ELD 
ra SS ran) g Gat Troubleshooting, 
as SS 




















<p 
Se ee. 
ALIAS 
a = TZ 
== MS SSS8 
THERMOVALVE PA mic 
pe 

EACV ° P/S OIL PRESSURE SWITCH 
Troubleshooting, page 11-159 Troubleshooting, page 11-56 
A/T LOCK-UP CONTROL SOLENOID COOLANT TEMPERATURE OXYGEN (0,) SENSOR 
VALVE A/B (TW) SENSOR Troubleshooting, page 11-30 
Troubleshooting, page 11-48 Troubleshooting, page 11-40 





PGM-CARB CONTROL UNIT 
Self-diagnosis Procedure, page 11-21 
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{D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 


AIR VENT CUT-OFF SOLENOID 
VALVE (KY) 
Troubleshooting, page 11-178 





A/C IDLE BOOST SOLENOID VALVE 
Troubleshooting, page 11-73 


THERMOVALVE 


Component Locations 
Index 
[1-Carbureted Engine] 


FUEL TANK 
FUEL FEED PIPE Replacement, page 11-148 













CARBURETOR 
Removal, page 11-135 


Replacement, page 11-137 FUEL FILLER CAP 


CHARCOAL 
CANISTER [Except KP, KT, KU] 
Testing, page 11-171 


TWO-WAY VALVE 
Testing, page 11-184 


FUEL FILTER (REAR) 

‘Replacement, page 11-144 

Replace every 2 years or 40,000 km 
(24,000 miles) whichever comes first. 








FUEL PUMP 


Testing, page 11-146 FUEL VAPOR PIPE 
Replacement page 11-147 


FUEL FILTER (FRONT) [Except KP, KT, KU, KY] ee ae 
Replacement, page 11-144 PE FUEL TANK 
Replace every 2 years or 40,000 km 


Replacement, 11-1 
(24,000 miles), whichever comes first. Pe enh pede: ae 


FUEL FEED PIPE 

















{2-Carbureted Engine] 


CARBURETOR 

Removal, page 11-137 
Replacement, page 11-138 
Reassembly, page 11-140 
Synchronization, page 11-141 


CHARCOAL 
CANISTER 
Testing, page 11-171 


FUEL FILTER (REAR) 

Replacement, page 11-144 

Replace every 2 years or 40,000 km 
(24,000 miles) whichever comes first. 


FUEL PUMP 
Testing, page 11-146 
Replacement page 11-147 


TWO-WAY VALVE 
Testing, page 11-184 
FULE FILTER (FRONT) 
Replacement, page 11-144 

Replace every 2 years or 40,000 km 


(24,000 miles), whichever comes first. FUEL RETURN PIPE 
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iA 


[1-Carbureted Engine] 
AIR CONTROL DIAPHRAGM , AIR CLEANER ELEMENT 
@ EC, KQ: Replace every 
2 years or 40,000 km (24,000 


Testing, page 11-153 
miles) whichever comes first. 
1 


@ Others: Replace every 
year or 20,000 km (12,000 miles) 


whichever comes first. 










THROTTLE CABLE a : 
Inspection/Adjustment, page 11-150 oa 
Installation, page 11-150 we . 
PCV VALVE 
Testing, page 11-166 


[2-Carbureted Engine] 
AIR CONTROL DIAPHRAGM PCV VALVE AIR CLEANER ELEMENT 
3 Testing, page 11-166 Replace every 
2 years or 40,000 km (24,000 
miles) whichever comes first 


Testing, page 11 



















me a 


le Ny ae SE 
VE —e) 





























p Wi 
PV asi 
eS 


























AIR BLEED VALVE 
Testing, page 11-153 


THROTTLE CABLE 
Inspection/Adjustment, page 11-150 
Oo 


Installation, page 11- 
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System Description 


Vacuum Connection —————_____ 


(D13B2 EUROPE & KQ Engine] 





CONTROL 
BOX 






A/C IDLE 

BOOST 

SOLENOID VALVE 
OSS 


Coe 





TO TWO-WAY 

VALVE 
CHARCOAL 
CANISTER 


FRONT OF VEHICLE 
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\ 





Control Box 


VACUUM CONTROL 
SOLENOID VALVE VACUUM HOLDING SOLENOID VALVE 
(Section 23) Troubleshooting, page 11-176 


AIR FILTER 


POWER VALVE 
CONTROL SOLENOID VALVE 
Troubleshooting, page 11-94 













PURGE CUT-OFF 
SOLENOID VALVE 
Troubleshooting, 
page 11-174 


VACUUM SWITCH 
Troubleshooting, page 11-38 


AIR LEAK 
SOLENOID VALVE 
Troubleshooting, (12) 
page 11-85 


MANIFOLD ABSOLUTE 
PRESSURE (MAP) 
SENSOR CHECK VALVE 


Troubleshooting, page 11-34 
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System Description 


Vacuum Connection 


[D15B4 (KQ CARB) Engine] 


INNER VENT 
SOLENOID VALVE 






AIR CLEANER 
AIR LEAK 
SOLENOID VALVE 





Nabe "Yi 


CONTROL 
BOX 





[OS® ©) 
Ge @ 


FRONT OF VEHICLE 
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Control Box 


MANIFOLD ABSOLUTE 
PRESSURE (MAP) 
SENSOR 
Troubleshooting, 
page 11-34 


VACUUM SWITCH 
Troubleshooting, page 11-38 





VACUUM CONTROL 
SOLENOID VALVE 
(Section 23) 










IDLE BOOST SOLENOID VALVE 
Troubleshooting, page 11-77 


POWER VALVE CONTROL SOLENOID VALVE 
Troubleshooting, page 11-94 


CHECK VALVE 





A/C IDLE BOOST SOLENOID 
VALVE 
Troubleshooting, page 11-79 
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System Description 
Vacuum Connection 


[D12B1, D13B3 EXCEPT EUROPE and D15B3 (EXCEPT KY) Engine] 





N A) 
fr, * 
ws 
y Ssh AIC IDLE 
BOOST 
ie SOLENOID VALVE 
@ C . 
; ‘ a, 
Ss *s ™N 3 
SQ Ke only) 


«9 SiN 














° 
+, 
Xx 


 S 44 \ 
63 WL iD 
- 


ya 
N' 


FRONT OF 
VEHICLE 
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(D15B3 (KY) Engine] 


A/C IDLE BOOST 
SOLENOID VALVE 


AIR VENT CUT-OFF 
SOLENOID VALVE 
CANISTER of 


* CHARCOAL 






FRONT OF VEHICLE 
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System Description 
Vacuum Connection 


[D13B2 EUROPE & KQ Engine] 









== 






































@ OXYGEN (O,) SENSOR 

@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@) VACUUM SWITCH 

@ ELECTRONIC AIR CONTROL VALVE (EACV) 

@) A/C IDLE BOOST THROTTLE CONTROLLER 


© 
2 
i?) 
5 
— 
m 
13.9] 
° 
9 
i? 2) 
| 
” 
e) 
oo 
m 
2 
fo) 
oO 
< 
> 
Cc 
< 
m 


POWER VALVE 

POWER VALVE CONTROL SOLENOID VALVE 
SECONDARY DIAPHRAGM 

AIR LEAK SOLENOID VALVE 

AIR FILTER 

CHOKE OPENER 

FAST IDLE UNLOADER 

AIR CONTROL DIAPHRAGM 


GQOOOOOOO 
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CARBURETOR 


@® AIR BLEED VALVE 

CHECK VALVE 

@ THROTTLE CONTROLLER 

CHARCOAL CANISTER 

TWO-WAY VALVE 

AIR VENT CUT-OFF DIAPHRAGM 

@) VACUUM HOLDING SOLENOID VALVE 
@ PURGE CUT-OFF SOLENOID VALVE 
@) CATLYTIC CONVERTER 
THERMOVALVE 

@) PCV VALVE 

VACUUM CONTROL SOLENOID VALVE 


1D15B4 (KO CARB) Engine) 













































































@ OXYGEN (O,) SENSOR 

@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@ VACUUM SWITCH 

@ ELECTRONIC AIR CONTROL VALVE (EACV) 
@® IDLE BOOST THROTTLE CONTROLLER 

© IDLE BOOST SOLENOID VALVE 

@ THROTTLE CONTROLLER 

AIC IDLE BOOST SOLENOID VALVE 

@) POWER VALVE 

POWER VALVE CONTROL SOLENOID VALVE 
@) AIR LEAK SOLENOID VALVE 

@ CHOKE OPENER 

@ THERMOWAX VALVE 

THERMOVALVE 

















@® AIR CONTROL DIAPHRAGM 

AIR BLEED VALVE 

@ CHECK VALVE 

CHARCOAL CANISTER 

TWO-WAY VALVE 

INNER VENT SOLENOID VALVE 

@) AIR VENT CUT-OFF SOLENOID VALVE 
@ PCV VALVE 

@) CATALYTIC CONVERTER 

VACUUM CONTROL SOLENOID VALVE 
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System Description 
Vacuum Connection 


[D12B1, D13B3 EXCEPT EUROPE and D15B3 (Except KY) Engine] 


























@ A/C IDLE BOOST THROTTLE CONTROLLER @ AIR CONTROL DIAPHRAGM 
@) A/C IDLE BOOST SOLENOID VALVE @® AIR BLEED VALVE 

(3) SECONDARY DIAPHRAGM @ CHECK VALVE 

(4) POWER VALVE THROTTLE CONTROLLER 
© CHOKE OPENER a) PCV VALVE 

© FAST IDLE UNLOADER (2 THERMOVALVE 
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[D15B3 (KY) Engine] 








@ A/C IDLE BOOST THROTTLE CONTROLLER 
@ A/C IDLE BOOST SOLENOID VALVE 

@ SECONDARY DIAPHRAGM 

@ POWER VALVE 

G) CHOKE OPENER 

© FAST IDLE UNLOADER 

@ AIR CONTROL DIAPHRAGM 

AIR BLEED VALVE 




















@ CHECK VALVE 

THROTTLE CONTROLLER 

@) PCV VALVE 

@) THERMOVALVE 

@ CHARCOAL CANISTER 

TWO-WAY VALVE 

@ AIR VENT CUT-OFF DIAPHRAGM 

AIR VENT CUT-OFF SOLENOID VALVE 
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System Description 
Electrical Connections 


[D13B2 EUROPE & KQ Engine] MAIN FUSE BOX 





BATTERY 


MAN FUSE BOX: 

@ BATTERY (80 A) 
@ IG (50 A) 

@ BACK UP (7.5 A) 







IGNITION" 
COIL 


BLU/ BLK/ 
RED RED 


Ds B89 D7 B3 


BLU/ 





D19 D21 B2 
0, LG PG 





le I 
BLU GRN WHT BLK/ BLK 
" RED 








BRN/ 
BLK 


CLUTCH 
SWITCH 


11 


G101 G401 G101 G101 





8) 83 85 67 89 BII BI3 BIS 





A/C SWITCH 
AiC CLUTCH 
RELAY 
EACV 
BLU/ BLU 
GRN GRN 
BLU 


*:RED/ 
GAN/ WHT) ‘yer | WHT/ BLK/ 
HHTBLU WHT RED (LHD) SEAs BRN BLU YEL 


yer WHT 






D16Di8 D15 D17 
_ ACS ACC NE EACV+ EACV-TW SG PB VCC VBU IG1 


PGM-CARB CONTROL UNIT 


BI 





FUSE BOX 














VACUUM 
SWITCH 







TA 
SENSOR 


MAP 
SENSOR 









D1 D2 





B7 B16 B14 B11 B13 























FCS 1US-2 vcs SLS-1 
GRN/ RED GRN/ BLU/ BLU/ BLU/ 
YEL ORN ORN’ GRN 





BLK/ 
YEL 






G201 G201(RHD: G301) 


(RHD: G301) SOLENOID VALVE: 
@ PRIMARY SLOW MIXTURE CUT-OFF 
@) AIC IDLE BOOST 
@) PURGE CUT-OFF* 
(@) VACUUM CONTROL* 
() AIR LEAK* 
© POWER VALVE* 
@ VACUUM HOLDING* 
*: In the contro! box 


ON 


Di O3 OS O07 OY Ol! DIZ 01S O17 O19 O21 





O0000000 
OO000000 


62 B4 B86 B88 BIO Bi2 B14 BIE 
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ONDOONOO0NNNO 
OODON0000000 


D2 D4 DE D8 DIO Di2 O14 O16 DIB D20 O22 
















@ 
[D15B4 (KQ CARB) Engine] 
MAIN FUSE BOX FUSE BOX 
BATTERY 
MAIN FUSE BOX: FUSE BOX; 


@ BATTERY (80 A) 


@ IG (50A) 


@ STOP, HORN (20 A) 
@) BACK UP (7.5 A) 







CONSOLE 
SWITCH (A/T) 


BLK/ 
YEL 





GRN/ 











Dit 





D9 
vsP 






YEL/ YEL/ 
BLU WHT 


SPEED 
SENSOR 
G10 


1 


AIC 


SWITCH RELAY 


SHIFT POSITION 


RED 





D12_D10 D8 B9 B10 
ATNP ATD4ATD3 ACS ACC FANC D6 NE EACV+EACV-TW SG PB VCC BKSWINTW PC EL vBU IG1 





BLK 


a 


CLUTCH | ALTER- 


RELAY | NATOR 
A EACV 
BLU/ YEL/ 









@ ACG (S) (15 A) 
@ WIPER. WASHER 
(20 A) 





IGNITION 
COIL 













WHT; GRN/ 
COOLING G301 GRN BLK 
FAN 










WIPER/ 
WASHER 
SWITCH (INT 














AIC SENSOR BRAKE 


al 
WHT/ 


ae GRN/ YEL/ GRN/BLU 
RED WHT BLU BRN RED 


ra Di8 D15 D17__D22.D3. 13 


















GRN 


YEL/ 
BLK 














D7 B3 Th D14.D1. D2 






ACG-° PGM-CARB CONTROL UNIT =, 


D5 p11 D19D21 B2) Bg BE B7 Bg SLS-1 B14 B16 B13 B15 
Psw cLsS 0, LG PG LCA CB FCS-R_FCS-L (vp) vcs lus-2_ PUS__1US-1 


Blk GRN/ GRN/ GRN/ RED/ BLU/ 
BLK BLK YEL GRN- &GRN 















































BLK/ 
BRN/ 
RED YEL GRN/ BLU/ 


| YEL 
BRN/ ar 
BLK 
a @ ® ® 
CLUTCH 
Switch |! 


BLK’ (M/T) ® ® 
P| 
OIL 
PRESSURE 
SWITCH 
it BLK 
G301 G401 6101G101 G101 


SOLENOID VALVE: 

@ A/T LOCK-UP CONTROL (A) 

@ A/T LOCK-UP CONTROL (B) 

@ PRIMARY SLOW MIXTURE CUT-OFF (RIGHT) 
@ PRIMARY SLOW MIXTURE CUT-OFF (LEFT) 
© AIR LEAK 

© VACUUM CONTROL* 

@ AIC IDLE BOOST* 

POWER VALVE* 

@ IDLE BOOST* 

AIR VENT CUT-OFF 

@) INNER VENT 


*: In the contro! box 








6! 63 BS 87 BS Bll B13 Bs DI D3 OS OF DS OF! DI OFS O17 DFS Dat 


OOO00000 | COODQCOONON0N0O 
OO0C00000 ODO0D0N0N00000 





82 64 B6 B8 BIO Bi2 Br4 BIG 02 D4 D6 D8 DIO DI2 O14 OIG Os D20 O22 
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System Description 
Electrical Connection 


[D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 


MAIN FUSE BOX 


BATTERY IG (50 A) 












BATTERY (80 A) IGNITION 
SWITCH 
FUSE BOX 
DELAY 
CONTROL 
UNIT 
BLK/ 
A/C AIR 
IDLE VENT 
BOOST CUT-OFF 
SOLENOID SOLENOID 
VALVE VALVE (KY only) 
BLK | 
G201 G201 (RHD:G301) 
(RHD:G301) 
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Troubleshooting | E' 


Self-Diagnostic Procedure 


[D13B2 EUROPE & KO and D15B4 (KQ CARB) Engine] 


Turn the ignition on, remove the door sill molding and pull the carpet back to expose the control unit, and observe the 
LED on the control unit. The LED indicates a system failure code by its blinking frequency. 


The control unit LED can indicate any number of simultaneous component problems by blinking separate codes, one after 
another. 

















{RHD) 
(LHD] 
PGM-CARB 
CONTROL 
UNIT 
Separate Problems: PGM-CARB 
le Ph i ie SONEBCE 
ioe = See Problem CODE 1 UNIT 
= See Problem CODE 2 
JVVL_IVV1__JV11__._ = See Problem CODE 3 


Simultaneous Problems: 


si eee Sa eee ee See Problem CODE 1 and 2 


See Problem CODE 2 and 4 
See Problem CODE 1,2 and 3 


a 
SYSTEM INDICATED PAGE 


[td OXYGEN CONTENT 
[5 MaNirouo assouure pressuRE—SSCSC~idC“‘“‘*SCs CSC 
eae aa 
a a 
ac tl 
ie 


! 








ore 


SELF-DIAGNOSIS 
INDICATOR BLINKS 


1 



























[8 enmion con sina —SSSCS~—S~S~—S tw 
10 
11 A/T LOCK-UP CONTROL SOLENOID VALVE A/B* 


*: D15B4 (KQ CARB) Engine 
**:D13B2 EUROPE & KQ 


If CODE 7, 12, 13 (or more than 14), count the number of blinks again; if the indicator is in fact blinking these codes, 
substitute a known-good control unit and recheck. If the indication goes away, replace the original control unit. The con- 
trol unit LED may come on, indicating a system problem, when, in fact, there is a poor or intermittent electrical connec- 
tion. First, check the electrical connections, clean or repair connections if necessary. (cont'd) 
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Troubleshooting 
Self-Diagnosis Procedure (cont'd) 





If the inspection for a particular failure code requires the test harness, remove the left door (LHD: right door) sill molding 
and pull the carpet back to expose the control unit. Unbolt the ECU bracket. Connect the test harness. Check the system 


according to the procedure described for the appropriate code(s) listed on the following pages. 


PGM-CARB 
CONTROL UNIT 





















TEST HARNESS 
07LAJ—PT30100 


DIGITAL CIRCUIT 
TESTER or 
O7LAJ—PT3010A 


07411—0020000 





Dt 03 D5 D7 Dg Dit O13 DIS DIT OF9 Dat 


O0000000000 
100000000000 


D2 04 D6 DB O10 O12 014 DIG 018 B20 D22 


BI 83 BS B7 89 Bil B13 BIS 


OOD00000 
OO0O00000 


82 B4 B6 B8 BJO Bi2 Bl4 BIE 
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CAUTION: 

® Puncturing the insulation on a wire can cause poor or intermittent electrical connections. 

@ For testing at connectors other than the test harness, bring the tester probe into contact with the terminal from the 
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with 
the tester probe and do not insert the probe. 


RUBBER SEAL TESTER PROBE 













TTL 


Sa, Ga 
PN rere rrr Tey 
ee 











WIRE HARNESS 





TERMINAL 
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Troubleshooting 
How to Read Flowcharts 


A flowchart is designed to be used from start to final repair. It’s like a map showing you the shortest distance. But 
beware: if you go off the ‘‘map’’ anywhere but a ‘‘stop’’ symbol, you can easily get lost. 


START Describes the conditions or situation to start a troubleshooting flowchart. 
(bold type) 


ACTION | Asks you to do something; perform a test, set up a codition etc. 


DECISION } Asks you about the result of an action, then sends you in the appropriate troubleshooting direction. 


STOP The end of a series of actions and decisions, describes a final repair actiona and sometimes directs you 
(bold type) to an earlier part of the flowchart to confirm your repair. 


NOTE: 


@ The term “‘Intermittent Failure’ is used in these charts. It simply means a system may have had a failure, but it checks 
out OK through all your tests. You may need to road test the car to reproduce the failure or, if the problem was a 
loose connection, you may have unknowingly solved it while doing the tests. In any event, if the LED on the control 
unit does not come on, check for poor connections or loose wires at all connectors related to the circuit that you 
are troubleshooting. 

Most of the troubleshooting flowcharts have you reset the control unit and try to duplicate the problem code. If the 
problem is intermittent and you can’t duplicate the code, do not continue through the flowchart. To do so will only 
result in confusion and, possibly, a needlessly replaced control unit. 

“Open” and ’’Short’’ are common electrical terms. An open is a break in a wire or at a connection. A short is an 
accidental connection of a wire to ground or to another wire. In simple electronics, this usually means something won't 
work at all. In complex electronics (like control unit’s), this can sometimes mean something works, but not the way 
it’s supposed to. 

If the electrical readings are not as specified when using the test harness, check the test harness connections before 
proceeding. 
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PGM-CARB Control Unit EE? 


System Description 


{D13B2 EUROPE & KQ and D15B4 (KQ CARB) Engine] 


The Control! Unit contains logic circuits that sense the inputs and apply outputs as required to control emissions and 
effect smooth engine performance. 


INPUTS CONTROL UNIT OUTPUTS 


Oxygen Sensor Idle Function EACV 

Vehicle Speed Signal Primary Slow Mixture Cut-off 
MAE SnSOr Feedback Function Solenoid Valve 

Vacuum Switch Idle Boost Solenoid Valve* 


TW Sensor Fuel Cutcotf A/C Idle Boost Solenoid Valve 
Electric Load Detector* beetle Air Leak Solenoid Valve 


TA Sensor* * Power Valve Control Solenoid 
Ignition Coil Signal Valve 


A/C Switch Signal Vacuum Control Solenoid 
A/T Shift Position Signal Valve 


Clutch Switch Signal Purge Cut-off Solenoid Vaive* * 
Battery Voltage (IGN. 1) A/T Lock-up Control Solenoid 
Battery Voltage (Bat) Valve A/B* 

P/S Oil Pressure Switch Signal* 

Brake Switch Signal* 

Wiper/Washer Switch (INT) Signal* 





*: D15B4 (KQ CARB) Engine 
**: D13B2 EUROPE & KO Engine 


Control Unit Back-up Functions 

1. Fail-Safe Function 
When an abnormality occurs in signal from a sensor, the control unit ignores that signal and assumes a preprogrammed 
value that allows the engine to continue to run. 


2. Back-up Function 


When an abnormality occurs in the control unit itself, a back-up circuit independent of the system permits minimal 
driving. 


3. Self-diagnosis Function (LED indicator). 


When an abnormality occurs in a signal from a sensor, the control unit indicates the LED on the control unit, stores 
the failure code in erasable memory and indicates the code with a LED on the control unit anytime the ignition is on. 
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Symptom-to System Chart 





[D13B2 EUROPE & KQ Engine] 

NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order the should 
be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system @), etc. 


SYSTEM PGM-CARB CONTROL SYSTEM 


MANIFOLD COOLANT 
PGM-CARB 
contro. | OXYGEN | YETIETS | apsouure | vacuum | TEMPERA. sat 
UNIT SENSOR | suisep | PRESSURE | SWITCH TURE 


SENSOR SIGNAI 
SYMPTOM 


SELF-DIAGNOSIS INDICATOR 
(LED) BLINKS 


ENGINE WON'T START 


DIFFICULT TO START ENGINE 
WHEN COLD 


WHEN COLD 
FAST [DLE 
OUT OF 
SPECIFIC 


ROUGH IDLE 


IRREGULAR o- 


IDLING WHEN 
WARM 


ENGINE SPEED 
TOO HIGH 


WHEN 

WARM 

ENGINE SPEED 
TOO LOW 


WHILE 
WARMING 
FREQUENT |_UP 
LU 
STALLING | , prep 


WARMING 
UP 


MISFIRE OR 
ROUGH 
RUNNING 


FAILS 
EMISSION 
TEST 


@ 
= 


* CODE 7,93, 11, 12, 13, or exceeds 14: count the number of blinks again. If the indicator is in fact blinking these codes, 
substitute a known-good control unit and recheck. If the indication goes away, replace the original contro! unit. 
: When the self-diagnosis indicator is on, the back-up system is in operation. 
Substitute a known-good control unit and recheck. If the indication goes away, replace the original control unit. 
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11-27 





Symptom-to System Chart 


[D15B4 (KQ CARB) Engine] 

NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should 
be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system @), etc. 










PGM-CARB CONTROL SYSTEM 
MANIFOLD COOLANT 


SYSTEM 


















































OXYGEN elas ABSOLUTE! VACUUM | TEMPERA- era Peo 
SENSOR | piigen |PRESSURE] SWITCH | TURE | CON | LOAD 
SENSOR SENSOR 










[so a | [ee | oe 


Lb 
S 






SELF-DIAGNOSIS INDICA- 
TOR (LED) BLINKS 





a 


7 
S 
| ee 


mea 


ENGINE WON'T START 









DIFFICULT TO START EN- 
GINE WHEN COLD 







el 
® Q 
Te 
| lek 





WHEN 
COLD FAST 
IDLE OUT 
OF 
SPECIFIC 



















IRREGULAR 
IDLING 


Oe 
Cm 
om 
Cam 





FREQUENT 
STALLING 










MISFIRE OR 
ROUGH 
RUNNING 


FAILS EMIS- 
SION TEST 
LOSS OF 
POWER 


* CODE 7, 12, 13, or exceeds 14: count the number of blinks again. If the indicator is in fact blinking these codes, substi- 
tute a known-good control unit and recheck. If the indication goes away, replace the original control unit. 
@u): When the self-diagnosis indicator is on, the back-up system is in operation. 
Substitute a known-good control unit and recheck. If the indication goes away, replace the original control unit. 
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PGM-CARB CONTROL SYSTEM 








EMISSION CONTROL 


WIPER/ | CAR- 
BRAKE | WASHER |BURETOR 
SWITCH 
SIGNAL | SWITCH 

SIGNAL 


62 


AIR 
INTAKE 





| 60 | 60 | | 149 | 

= me [fel 
# 
tel 
cad 


FUEL 
SUPPLY 





eo] | Tt 





efit} fet | ty 


©) 
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PGM-CARB Control System 


Troubleshooting Flowchart — Oxygen Sensor 





1} Self-diagnosis LED indicator indicates CODE 1: A problem in the Oxygen (O,) Sensor circuit. 


The oxygen sensor, detects the oxygen content in the exhaust gas, and inputs the control unit. In operation, the control 
unit receives the signals from the sensor and varies the duration during which fuel is injected. The oxygen sensor is in- 
stalled on the exhaust manifold. 


EXHAUST GAS ZIRCONIA STOICHIOMETRIC 
AIR-FUEL RATIO 




















ATMOSPHERE VOLTAGE (V 
PLATINUM : 
RICH AIR-FUEL LEAN 
LED indicates CODE 1. | RATIO 
| Turn the ignition switch OFF. | 





=a 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec~- 
onds to reset control unit. 


i 


Warm up engine to normal operat- 
ing temperature (the cooling fan 


comes on). 


NO i i i 
Does LED indicate CODE 1? Intermittent failure (test drive 
may be necessary). 
YES 


Inspect fuel pressure at the fuel 
filter. 





Seen 








|| 






























Is pressure as specified ? 


Oo 
Disconnect wire harness from in- Oo) 2 IN 
dicated O2 sensor. oe © oh; 
<—* 9 GC) 
ae a es 
Se AN x 
Warm up engine to normal operat- ot LP 














ing temperature again, then open > 
the throttle wide open then close = 


it. W/ e ~ 
| 7, 








(To page 11-31) DIGITAL O, SENSOR 
CIRCUIT 
TESTER 
07411—0020000 
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(From page 11-30) 






















Measure voltage between the con- 
nector terminal and body ground. 















0, SENSOR 
SOCKET WRENCH 
O07LAA—PT50101 


45 N-m (4.5 kg-m, 33 Ib-ft) 
Is voltage above 0.6 V at wide 


open throttle and below 0.4 V 
when the throttle is quickly 
released ? 













Replace O2 sensor. 





Stop engine. 


Reconnect O2 sensor. 


0.4—0.6 V? 
Connect the test harness between 
the control unit and connector 











D21 
{-) 


(page 11-22). 











O0000000 HE OOOOO000O0 
OCO000000 E OO000000000 


Restart and warm up engine to 
normal operating temperature, 
then open the throttle wide open 
then close it. 


' Measure voltage between D19 (+) 
terminal and D21 (—) terminal. 


Is voltage above 0.6 V at wide 
open throttle and below 0.4 V 
when the throttle is quickly 
released ? 








































Repair open or short in WHT wire 
between control unit (D19) and 
the O2 sensor. 








YES 











Substitute a known-good control 
unit and recheck. If symptom/ 
indication goes away, replace 
the original contro! unit. 
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PGM-CARB Control System 


Troubleshooting Flowchart — Vehicle Speed Sensor 


0; Self-diagnosis LED indicator indicates CODE 2: A problem in the Vehicle Speed circuit. 


The signal generated by the speed sensor, produces pulses when the front wheels turn. 





| LED indicates CODE 2. | 















Connect the test harness between 
the control unti and connector 
(page 11-22). 












mail| OANSIUeH §=6Block 
rear wheels before 
jacking up front of car. 


Block rear wheels and set the park- 
ing brake. Jack up the front of the 
car and support with safety 
stands. 








[ Turn the ignition switch ON. o-5 Vv? 


pale | | 
D9 (+). B21 (—-) 


Slowly rotate front wheel and 


measure voltage between D9 (+) 43 O0000000 oo0000000008 
terminal and D21 (—) terminal. OO0000000 CO000000000 


Does voltage pulse O V and 5 V ? 































r— 







Turn the ignition switch OFF. | 


2 











Substitute a known-good control [ Disconnect D connector from the 
unit and recheck. If prescribed control unit only, not the wire 
voltage in now available replace harness. 


the original control unit. 











Turn the ignition switch ON. 


_ 








Slowly rotate front wheel and 
measure voltage between D2 (+) 
terminal and D9 (—) terminal. 


= 


Does voltage pulse O V and 12 V ? 















—Repair open or short 
in YEL/RED, YEL/ 
WHT wire between 
control unit (D9) and 
the speed sensor. 

—Faulty speed sensor. 




















Substitute a known-good control 
unit and recheck. If prescribed 
voltage is now available replace 
the original control unit. 










O—12V? 










eT OC00b000000 
©COCC000000 


1 00000000 
#1] 00000000 
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PGM-CARB Control System 


Troubleshooting Flowchart —- MAP Sensor 



















S) pr LED indicator indicates CODE 3: Most likely an electrical problem in the Manifold Absolute Pressure 
(MAP) Sensor system. 


Self-diagnosis LED indicator indicates CODE 5: Most likely a mechanical problem (broken hose) in the Manifold Ab- 
solute Pressure (MAP) Sensor system. 


The MAP sensor converts manifold absolute pressure into electrical signals and inputs the control unit. 


SENSOR UNIT 


OUTPUT 
VOLTAGE 





























0 5 10 15 20 23 30 (in. Hg) GauGE 
Ce ee CANCE Sey 
100 200 300 400 500 600 770 (mmHg) READING 





—Engine is warm and running. 
—LED indicates CODE 3. 
| Turn the ignition switch OFF. 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 


Start the engine and allow to idle. | 


i 


Does LED indicate CODE 3 ? 


YES 


| Tur the ignition switch OFF. {D13B2 EUROPE & KQ Engine] [D15B4 (KQ CARB) Engine] 
TEST HARNESS 
O07LAJ—PT30200 












































Intermittent failure (test drive 
may be necessary). 














TEST HARNESS 
O7LAJ—PT30200 















Connect the test harness between 
the MAP sensor and wire harness. 





(To page 11-35) 
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(From page 11-34) 
! 


Turn the ignition switch ON. | 


Measure voltage between RED (+) 











terminal and GRN (—) terminal. 


| 


Is there approx. 5 V ? 














NO 





Measure voltage between WHT 
(+) terminal and GRN (—) termi- 
nal. 





ls there approx. 3 V ? 


YES 








Turn the ignition switch OFF. | 


Connect the test harness between 
the control unit and connector 
(page 11-22). 


7 eae 


Turn the ignition switch ON. 


Measure voltage between D15 (+) 
terminal and D18 (—) terminal. 




























< ‘s there approx. 3 V ? 


_| Yes 


Substitute a known-good contro) 
unit and recheck. !f symptom/ 
indication goes away, replace 
the original contro! unit. 

















| Measure voltage between RED (+) 
if terminal and body ground. 





Repair open in GRN/ 
< YES i is 
la there epprck 5 V2 BLU wire between con 





trol unit (D18) and MAP 
NO sensor. 














Turn the ignition switch OFF. | 
















—Replace MAP sen- 
sor. 

—Repair short in WHT 
wire between 
control unit (D15) and 
MAP sensor. 











Connect the test harness between 


the control unit and connector 
(page 11-22). 


Measure voltage between D17 
(+) terminal and 018 (—) terminal 
with the ignition switch on. 























Repair open in WHT/ 
YES RED wire between 
? 
< Is there approx. 5 V7 contro] unit (D17) and 
MAP sensor. 
Substitute a known-good control 
unit and recheck. If prescribed 
voltage is now available, replace 
the original control unit. 
D17 (+) 









CO000000000 


5V? 
O90000000900 


00000000 FE 
|] COOCOOCOOOF 
Repair open in WHT wire 


between control unit (D15) and 
MAP sensor. 


D18 (-—) 










D15 (+) 






4 OCO00006000 


OCOOO0O000O POO Sve 


HT OOO00000 
C0000000 


D18 (—) 


(cont’d) 
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PGM-CARB Control System 


Troubleshooting Flowchart ——MAP Sensor (cont'd) 


| LED indicates CODE 5. 


Turn the ignition switch OFF. 


| 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 


| = 


Start engine and keep engine 


speed at idle. 











; 








— 








= 




















< Reba AEDARGICMG CODES NO Intermittent failure (test drive 
may be necessary). 
| Yes = (D13B2 EUROPE & KO Engine] [D15B4 (KQ CARB) Engine] 
Stop engine. #21 HOSE #21 HOSE 





c 





= 


Remove #21 hose from the vac- 
uum hose manifold and connect a 
T-fitting from a vacuum gauge 
between the vacuum hose mani- 


fold and the MAP sensor. | 
































= 
Start engine. (- Landed jac 
PUMP/GA 
ia T-FITTING PaaS 
< Is there vacuum ? bed Repair as necessary. al 
YES [D13B2 EUROPE & KQ Engine] [D15B4 (KQ CARB) Engine] 


#21 HOSE 











Connect a vacuum pump to #21 
hose and apply vacuum. 








| #21 HOSE 


N 
x Does it hold vacuum ? oe | Replace #21 hose. | 


YES 
(To page 11-37) 

















11-36 


(From page 11-36) (D13B2 EUROPE & KQ Engine] 


TEST HARNESS 
O07LAJ—PT30200 





Stop engine. 
eae Coen 
Connect the test harness between 
the MAP sensor and wire harness. 








Turn the ignition switch ON. 


ares ease 


Measure voltage between WHT 
(+) terminal and GRN (—) termi- 
nal. 


Is there approx. 3 V ? Replace MAP sensor. 

















Substitute a known-good control 
unit and recheck. If symptom/ 
indication goes away, replace 
the original control unit. 





[D15B4 (KQ CARB) Engine] | 


TEST HARNESS 
O7LAJ—PT30200 
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PGM-CARB Control System 


Troubleshooting Flowchart— Vacuum Switch 





{4} Self-diagnosis LED indicator indicates CODE 4: A problem in the vacuum switch. 


The vacuum switch converts carburetor ported vacuum into electrical signals and inputs the control unit. 





—Engine is warm running. [D13B2 EUROPE & KO Engine D 7 
fe indicates CODE 4. | ngine] [D15B4 (KQ CARB) Engine] 





Turn the ignition switch OFF. 
i 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 


+ 


Disconnect the 8P connector on 
the control box. 


























fb asl 











No.7 


No.7 











| [D13B2 EUROPE & KQ Engine] 


Start the engine. 













Measure resistance between No.1 
terminal and No.7 terminal on the 
control box. 














T-FITTING VACUUM 


PUMP GAUGE 





T-FITTING 






Remove #4 hose from the vacuum 
hose manifold and connect a T- 
fitting from a vacuum gauge 
between the vacuum hose mani- 
fold and the vacuum switch. 








Does continuity exist ? 











—Replace vacuum 











NO switch. 
Is there oe than 30 mmHg of —Repair open BLK/ 
vacuum ! YEL or BRN wie in 
YES the control box. 








Check routing of #4 hose. 





(To page 11-39) 
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(From page 11-38) 
| 


Turn the ignition switch ON. 








Measure voltage between BLK/ 
YEL terminal and body ground on 
the wire harness. 














[D13B2 EUROPE & KQ Engine] 





Repair open in BLK/YEL wire be- 


tween connector and ACG(S) 





Turn the ignition switch OFF. [D13B2 EUROPE & KQ Engine] 








= 
NO 
Is there battery voltage ? 
YES fuse. 
te 
J 
Reconnect the connector to the 


control box. 


Connect the test harness between 
the control unit and connector 
(page 11-22). 


ale 


Turn the ignition switch ON. 


Remove #4 hose from the vacuum 
hose manifold and connect a vac- 


uum pump. 


Apply vacuum. 


za 


Measure voltage between D13 
(+) terminal and D21 (—) termi- 
nal. 





























——— 





< Ils there battery voltage ? 


YES 














Substitute a known-good control 
unit and recheck. If symptom/ 
indication goes away, replace 
the original control unit. 








#4 HOSE 





00000000 
O0000000 


Repair open in BRN wire 


between control unit (D13) and 
vacuum switch. 











([D15B4 (KQ CARB) Engine] 


[D15B4 (KQ CARB) Engine] 
















#4 HOSE 


12V? 


D13 (+) 


1 OOOODOHOOOO 
O0000000000 


D21 (-) 
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PGM-CARB Control System 
Troubleshooting Flow Chart—TW Sensor 





{6} Self-diagnosis LED indicator indicates CODE 6: Most likely a problem in the Coolant Temperature (TW) Sensor circuit. 
The TW sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the coolant 


temperature increases as shown below. 
RESISTANCE 


THERMISTOR 





—20 O 20 40 60 80 100 120 (°C) 
~—4 32 68 104 140176 212 248 (°F) 


~] COOLANT TEMPERATURE 





LED indicates CODE 6. 


x 


| Turn the ignition switch OFF. 














Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 





[ Turn the ignition switch ON. | 


| 


Does LED indicates CODE 6 ? 

















NO Intermittent failure (test drive 
may be necessary). 











| YES 
; TW SENSOR 
Warm up engine to normal operat- 
ing temperature (the cooling fan 
comes on). 


yp 


Disconnect the 2P connector on 
the TW sensor. 


tT 


Measure resistance between the 2 
terminals on the TW sensor. 


a0 NO GRN/WHT 
< Is there 200-400 0 ? Replace TW sensor. | 


YES 



































(To page 11-41) 
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(From page 11-40} 












Measure voltage between RED/ 
WHT (+) terminal and body 
ground. 











—— 
< Is there approx. 5 V ? Turn the ignition switch OFF. 
YES 







Connect the test harness between 
the control unit and connector 
(page 11-22). 








Measure voitage between RED/ 
WHT (+) terminal and GRN/WHT 
(—) terminal. 


<< Is there approx. 5 V ? 
YES 


Substitute a known-good contro! 
unit and recheck. if symptom/ 
indication goes away, replace 
the original control unit. 












Repair open in GRN/ 
WHT, GRN/BLU wire 
between control unit 
(D18) and TW sensor. 




















Turn the ignition switch ON. 


— 


Measure voltage between D16 (+) | 








terminal and D18 (—}) terminal. 


< Is there approx. 5 V ? 


NO 


-— 













Repair open in RED/ 
WHT wire between 
control unit (D16) and 
TW sensor. 

















-—-Substitute a known-good con- 
trol unit and recheck. {f pre- 
scribed voltage is now avail- 
able, replace the originat con- 
trol unit. 

—Repair short in RED/WHT wire 
between control unit (D16) and 
TW sensor. 














FT OOOOCOOOOF OCoOO0C00N000000 
O0000000 O000000 ppes 


D16 (+) D18 (-) 
U 


5V? 
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PGM-CARB Control System 


Troubleshooting Flowchart—Ignition Coil Signal 


{8}Selt-diagnosis LED indicator indicates CODE 8: A problem in the ignition coil signal circuit. 


This signal allows the control unit to monitor the engine. 





| LED indicates GODE 8. | 


Turn the ignition switch OFF. | 
2 [l 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 


— 


L 
Turn the ignition switch ON. | 


a 


























NO Intermittent failure (test drive 


Does LED indicates CODE 8 ? 
may be necessary). 








YES 


Start the engine. 


























Connect the test harness between 8V? 
the control unit and connector 
(page 11-22). D7 (+) D21 (-) 
| O0000000 SSobESSESS 
Measure voltage between D7 (+) CO0000000 C0000000000 
terminal and D21 (—) terminal. - 
x if NO Repair short or open BLU wire 
Is voltage above approx. 8 V ? between contro! unit (D7) and 
ignition coil. 
YES 





Substitute a known-good control 
unit and recheck. If symptom/ 


indication goes away, replace 
the original control unit. 
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PGM-CARB Control System 


Troubleshooting Flowchart— Electric Load Detector - 
: [D15B4 (KQ CARB) Engine] 


0} Self-diagnosis LED indicator indicates CODE 9: A problem in the Electric Load Detector circuit. 





LED indicates CODE 9. 


Start engine and keep engine 
speed at idle. 
Turn on headlights. 


Does LED indicates CODE 9 ?. 
YES 










Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 







MAIN FUSE BOX 


Turn the ignition switch OFF. 
Remove the main fuse box. 


Disconnect the 3P connector from 
the electric load detector. 


Turn the ignition switch ON. 


Measure voltage between BLK/ 
YEL (+) terminal and BLK (—) 
terminal. 






















Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 







Is there battery voltage ? 
YES 







Repair open in BLK wire 
between the 3P con- 
nector and G301. 


-YE 
Is there battery voltage ? 


NO 














Repair open in BLK/YEL wire be- 
tween ACG (S) (15 A) and the 3P 
connector. 






(To page 11-45) 
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(From page 11-44) 


Measure voltage between GRN/ 
RED terminal and body ground. 


Repair open or short in GRN/RED 


NO wire between control unit (D14) 
Is there 4.5—5 V ? and the 3 P connector. If wire is 
YES OK, substitute a known good con- 


trol unit and recheck. 





Turn the ignition switch OFF. 


Connect the 3 P connector to the 
electric load detector. 


















Connect the test harness between 
the control unit and connector 
(page 11-22). 


Condition 
Headlight switch, first position(¢ ) 
Headlight switch, second position (@) 
Ignition switch ON 





Turn the ignition switch on. 


Under the conditions listed in the 
chart to the right, measure vol- 
tage between D14 (+) terminal 
and D21 {—) terminal. 






COCDOOCOOE 1 OO0OD00000006 
©0000000 CV OOOCOOOQO000 


D14 (+) 





Listed Voltage ? 


ee listed in the chart ue Faulty electric load detector. 


YES 








Substitute a known-good control 
unit and recheck. If symptom/indi- 
cation goes away, replace the 
original control unit. 
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PGM-CARB Control System 
Troubleshooting Flowchart—TA Sensor [D13B2 EUROPE & KQ Engine] —— 


Self-diagnosis LED indicator indicates CODE 10: Most likely a problem in the Intake Air Temperature (TA) Sensor circuit. 


The TA sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the intake 
air temperature increases as shown below. 


RESISTANCE 
(kQ) 20 





THERMISTOR 0.1 
-20 0 20 40 60 80 100 120 (°C) 
—-4 32 68 104140176 212248 (°F) 


INTAKE AIR TEMPERATURE 





[ LED indicates CODE 10. 


— Ameen 


Turn the ignition switch OFF. 


= 


Remove BACK UP fuse in the 
under-hood relay box for 10 sec- 
onds to reset control unit. 


eee ee 


Turn the ignition switch ON. 
| TA SENSOR GRN/RED 


Does LED indicates CODE 10 2 NO Intermittent failure (test drive 
may be necessary). ; 
| YES 


GRN/ 
Disconnect the 2P connector al ape WHT 











— 





























the TA sensor. 


= 











Measure resistance between the 2 
terminals on the TA sensor. 














SS 
NO 
c Is there 1-4 kQ ? 82] rewtace TA sensor. | 


YES 








(To page 11-47) 
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@ 
(From page 11-46) 
Measure voltage between GRN/ 
RED (+) terminal and body 
ground. 
NO ft aoe : 
Is there approx. 5 V ? Turn the ignition switch OFF. 
YES 
Measure voltage between GRN/ Connect the test harness between 
RED (+) terminal and GRN/WHT the control unit and connector 
(—) terminal. (page 11-22). 
Repair open in GRN/ 
5 WHT, GRN/BLU wire 
Is there approx. 5 V 3 between control unit 
(D18) and TA sensor. 
Substitute a known-good contro! et , 
unit and recheck. If symptom/ Turn the ignition switch ON. 
indication goes away, replace 
the original control unit. { 
Measure voltage between D14 
(+) terminal and D18 (—) termi- 
nal. 
Repair open in GRN/ 
YES RED, (LHD: RED/YEL, 
Is there approx. 5 V ? GRN/RED) wire be- 








tween control unit 
if NO (D14) and TA sensor. 





— Substitute a known-good con- 
tro] unit and recheck. If 
prescribed voltage is now 
available, replace the original 
control unit. 


Repair short in GRN/RED (LHD: 
RED/YEL, GRN/RED) wire be- 
tween control unit (D14) and 
TA sensor. 





O0000000 OO000000000 
O0000000 000000 epee 


D14 (+) D18 (—) 


5V? 
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PGM-CARB Control System 


Troubleshooting Flowchart— A/T Lock-up Control Solenoid Valve A/B 
[D15B4 (KQ CARB) Engine] A/T only) 


OD; Self-diagnosis LED indicator indicates CODE 11: A problem in the A/T Lock-up Control Solenoid Valve A (or B) circuit. 


LED indicates CODE 11. | 
Turn the ignition switch OFF. 


Remove BACK UP fuse in the 
under-hood relay box for 10 se- 
conds to reset control unit. 






Test drive necessary. 
Drive the car for several miles so 


that the transmission upshifts and 
downshifts several times. 


Does LED indicates CODE 11 ? NO Intermittent failure (test drive may 
be necessary). 
YES 





Turn the ignition switch OFF. 


Connect the test harness to the 


main harness only, not to the con- 
trol unit (page 11-22). 





LOCK-UP 
CONTROL SOLENOID VALVE 
A/B 


Disconnect the 2P connector from 
the lock-up control solenoid valve. 


Check for continuity between B4 


*. x ; 
or B6* and body groun. : Lock-up Control! Solenoid Valve B 


YES Repair short in YEL or GRN/BLK* 
wire between control unit (B4 or 
B6*) and the 2P connector. 


Does continuity exist ? 


| 
(o) 





(To page 11-49) 
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{To page 11-48) 
Reconnect the 2P connector. 
Measure resistance between B4 
or B6* terminal and B2 terminal. 

Is there 15-22 0 ? 


YES 











OC9000000 
PQPOOCOCE 
B2 (—)| B6 (+)* 
B4 (+) 


HT OCO00000000 
OOC00000000 








Check for continuity in YEL or 
GRN/BLK* wire between control 
unit (B4 or B6*) and the 2P con- 
nector. 












Faulty lock-up control 
solenoid valve (section 
14). 





foo : YES 
Does continuity exist ? 


NO 







Repair open in YEL or GRN/BLK* 
wire between contro! unit (B4 or 
B6*) and the 2P connector. 













Substitute a known-good control 
unit and recheck. If symptom/indi- 
cation goes away, replace the 
original control unit. 
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PGM-CARB Control System 


Input Troubleshooting Flowchart— Power Source (IG1, Bat) and Ground 





(IG1, Bat) and Ground. 


= 


Connect the test harness between 
the control unit and connector 
(page 11-22). 


| Inspection of Power Source 












Check for continuity between the 
body ground and the following 
terminals individually: @ B2, ©@ 
D21. 











— Repair open in BLK/RED, 
BRN/BLK wire between con- 
trol unit (D21) and G101. 

— Repair open in BLK wire be- 
tween control unit (B2) and 

G101. 


Measure voltage between D1 (+) 00000000 
terminal and D21 (—) terminal. OO0000000 












Does continuity exist ? 


YES 












‘hie, 


NO 
4 Is there battery voltage ? se Inspect BACK UP fuse. | 
YES 
cas 


Is BACK UP fuse OK ? 



























Turn the ignition switch ON. 


Repair open in WHT/BLU wire be- 
tween BACK UP fuse and control 
unit (D1). 







Measure voltage between D2 (+) 
terminal and D21 (—) terminal. 


| 


< NO 
ls there battery voltage ? Turn the ignition switch OFF. 


O0000000 
OC0000000 


















Inspect ACG (S) (15 A) fuse 


| 


Is ACG (S) (15 A) fuse OK ? 















Power Source (IG1, Bat) and 
Ground are OK. 












Repair open in BLK/YEL wire be- 
tween ACG (S) (15 A) fuse and 
control unit (D2) 
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7 OOO00000 
POOOCOOOCO Beata ces 








D21 


H COOCOOCCOND 
3] OCOOCO00000 


12V? 
D1 (+) D21 (-) 


3 OOOCOOO0000D 
| OOC}O0000000 












Replace fuse. 









D21 (—-) 


HE OCO000000N® 
POOOO000000 


D2 (+) 


12V? 


Replace fuse. 







PGM-CARB Control System 
Input Troubleshooting Flowchart — A/T Shift Position Signal (A/T only) — 


This signals the control unit when the transmission is in [IN] ‘ [P] ; or 3 





Inspection of A/T Shift Position 
Signal. 





‘lt 


Turn the ignition switch ON. 


| 


Observe the A/T shift indicator and 








select each position separately. 


< Does the indicator light properly ? 
zi YES 


[ Turn the ignition switch OFF. | 


“ 


Connect the test harness between 

the control unit and connector. 

But disconnect D connector from 

the wire harness only, not the 12V? 


control unti (page 11-22). 
OO0000000 
OCO000000 











See A/T shift position indicator in- 
spection (section 23}. 




























D11(+) 021 (-) 


OO000ON0N00N0D 
CO00PQO0000 








L Turn the ignition switch ON. | 


_ 


Measure voltage between D12 
(+), D11 (+), D10 (+) terminal 
and D21 (—) terminal. 


| 


\s there battery voltage ? 
YES 


Reconnect D connector to the wire 
harness. 


Measure voltage between D11 
(+) terminal and D21 (—) termi- 


nal in [N] or [P]. 





12V? 








D10 (+) 




















Substitute known-good control 
unit and recheck. If prescribed 
voltage is now available, replace 
the original control unit. 








ov? 
1 
D1i1 (+) D21 (-) 


00000000 E 00000000006 
OC0000000 00000000000 













Is there voltage ? control unit (D11) and combina- 


a YES Repair open in GRN wire between 
tion meter. 








NO 


(To page 11-53) 
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(To page 11-52) 








12 V? 
Te nena 
D11 (+) 021 (-} 


90000000 OCO000G0000D 
00000000 OO0000000000 


Repair short in GRN wire between 
combination meter and control 
unit (D11). 





Measure voltage between D11 
(+) terminal and D21 (—) termi- 
nal in all other shift positions ex- 
cept or [P]. 



















ls there battery voltage ? 
YES 





D21 (-) 





Measure voltage between D12 
(+) terminal and D21 (—) termi- 


nal in [Da . 


00000000 OON000000008 
00000000 O0000QO00000 


D12 (+) 











Ov? 






Repair open in GRN/BLK wire be- 
tween contro! unit (D12) and 
combination meter. 


Is there voltage ? 
NO 





D21 (—} 


OOD 0000000O 
OOO0N0Q@O00000 


Measure voltage between D12 
(+) terminal and D21 (—) termi- 


nal in all other shift positions ex- 


cept : 


O0000000 
OOOO OOOO BRC e ee 















D12 (+) 
12V? 
NO Repair short in GRN/BLK wire be- 
Is there battery voltage ? tween combination meter and 
YES contro! unit (D12). 
D21 (-) 
Measure voltage between D10 i Ry 1 COOOOD000006 
(+) terminal and d21 (—) termi- 000000 : 
nal in [D3]. Oo Fi O0OOPO00000 
D10 (+) 
Ov? 
YES Repair open in GRN/BLU wire be- 
Is there voltage ? tween control unit (D10) and 
NO combination meter. 
Measure voltage between D10 ast 


(+) terminal and D21 (—) termi- 00000000 OOCOD0000N0® 
O0000000 OCDO0OQOO00000 


D10 (+) 


nal in all other shift positions ex- 
cept ; 





12V? 


; ~ NO Repair short in GRN/BLU wire be- 
Is there battery voltage ? tween combination meter and 
YES 





control unit (D10). 


AIT Shift Position Signal is OK. 
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PGM-CARB Control System 
Input Troubleshooting Flowchart — Clutch Switch Signal (M/T only) 





This signals the control unit when the clutch is engaged. 


Inspection of Clutch Switch 
Signal. 


4 


Connect the test harness between 
the control unit and connector 
(page 11-22). 


Turn the ignition switch ON. 


Measure voltage between Di1 
(+) terminal and D21 (—-) 
terminal. 







12V? 


D11 (+) D21 (-) 


loetezezeluyerererere 
# OOOQOO0O00000 





WH OOOO0000 
O0000000 


GRN 


BLK 


NO 
Is there battery voltage ? Turn the ignition switch OFF. 
YES 
Disconnect the 2P connector on 
the clutch switch. 
Check for continuity between the 
2 terminals on the clutch switch. 
YES 
Does continuity exist ? Replace the clutch 
switch. 
NO 








Depress the clutch pedal. 


— Repair short in GRN wire be- 
tween control unit (D11) and 
clutch switch. 

Substitute a known-good con- 


trol unit and recheck. If 
prescribed voltage is now 
available, replace the original 
control unit. 





(To page 11-55) 
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(From page 11-54) ov? 


a, 
D11(+) D21(-) 





OO0000000 CONOKCCO0000N 
OCoO000000 ESE OOO000000000 


YES 
Is there voltage ? Turn the ignition switch OFF. 


NO 


1 


Disconnect the 2P connector on 
the clutch switch. 


Connect GRN terminal to BLK 
terminal. 


Turn the ignition switch ON. 


NO Replace the clutch 
> \ 
Is there voltage ? switch. 


YES 


— Repair open in GRN wire be- 
tween contro} unit (D11) and 
clutch switch. 


— Repair open in BLK wire be- 
tween clutch switch and 
G401. 





Clutch Switch Signal is OK. 
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PGM-CARB Control System 


Input Troubleshooting Flowchart — P/S Oil Pressure Switch Signal 
[D15B4 (KQ CARB) Engine] 


The signals the control unti when the power steering load is high. 


Inspection of P/S Oil Pressure 
Switch Signal. 








m 


Connect the test harness between 


the control unit and connector 
(page 11-22). 


_| Ov? 


[ Turn the ignition switch ON. | f 1 
D5 (+) D21 (-) 


: 


Measure voltage between D5 (+) 3 OCOOCCOCOCOCO 
terminal and D21 (—) terminal. 


YES 
< Is there voltage ? Turn the ignition switch OFF. 


NO | 
Disconnect the 2P connector on 
the P/S oil pressure switch. 
Connect BRN/RED terminal to BLK 
terminal. 
Turn the ignition switch ON. 


























=- 






















Is there voltage ? NO Replace the P/S.-oll 
pressure switch. 
| YES 


— Repair open in BRN/RED wire 
between control unit (DS) and 
P/S oil pressure swtich. 








— Repair open in BLK wire be- 
tween P/S oil pressure switch 
and G301. 














Turn steering wheel slowly. 





P/S OIL PRESSURE 


(To page 11-57) BLK SWITCH 
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(From page 11-56) 


12 Vv? 
D5 (+) D21 {-) 


Measure voltage between D5 (+) 
terminal and 021 (-—) terminal 
while steering wheel is turning. 


| 


Is there battery voltage ? Turn the ignition switch OFF. 


Disconnect the 2P connector on 
the P/S oil pressure switch. 


Check for continuity between the 
2 terminals on the P/S oil pressure 
switch. 


pressure switch. 


— Repair short in BRN/RED wire 
between control unit (D5) and 
P/S oil pressure switch. 
Substitute a known-good con- 
trol unit and recheck. If 
prescribed voltage in now 
available, replace the original 
control unit. 


























P/S Oil Pressure Switch Signal 
is OK. 
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PGM-CARB Control System 


Input Troubleshooting Flowchart — Air Conditioning Signal 


This signals the control unit when the A/C switch is on. 





Inspection of Air Conditioning 
Signal. 


Connect the test harness between 
the control unit and connector 












(page 11-22). BS : 
00000000 S990000000000 
QDOO00000 OO000000000 


B2 


Connect B9 terminal to B2 
terminal. 











Connect the BLK/RED termina! of 
the 4P connector on the A/C 
clutch relay to body ground. 


Does A/C operate ? NS 


YES 





BLK/RED A 


See Air conditioner in- 
spection (section 22). 


Start engine. 





Does A/C operate ? 










Blower switch ON. 






Repair open in BLK/RED wire be- 
tween control unit (B9) and A/C 
clutch relay. 






90000000 OODOND0D000000 
OO000000 OCONOGVOO000000 





D8 (+) 


A/C switch ON. 


Ng | Measure voltage between D8 (+) 


Does A/C operate 7 terminal and D21 (—) terminal. 


YES 





Air Conditioning Signal is OK. 








Repair open in BLU/RED 
wire between ECU (D8) 
and A/C switch. 


NO 
Is voltage below 3 V ? 


YES 






Substitute a known-good control 
unit and recheck. If prescribed 


voltage is now available, replace 
the original control unit. 
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PGM-CARB Control System 


Input Troubleshooting Flowchart — Brake Switch Signal ——_—_—___— 
‘(D15B4 (KQ CARB) Engine] 


This signals the control unit when the brake pedal is depressed 


Inspection of Brake Switch Signal. | 


Are the brake lights on without YES Inspect the brake switch (section 
depressing the brake pedal ? 19). 


NO 


Depress the brake pedal. 


NO Inspect STOP, HORN (20 A) fuse 
(main fuse box). 


Is fuse OK ? ue Replace fuse. 


Do the brake lights come on ? 


< 
m 
n 


Inspect the brake switch (section 
19). 


Connect the test harness between 
the control unti and connector 
(page 11-22). 


(To page 11-61) 
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(To page 11-60) 






















D21 (-) 
O0000000 CODDDONONONNO0O 
OOOOCOCOCOO £ OCON0000000G 






D22 (+) 







Measure voltage between D22 
(+) terminal and D21 (-) 
terminal. 








Repair open in GRN/WHT wire be- 
tween the brake switch and con- 
trol unit (D22) 


Is there battery voltage ? 


YES 


Brake switch signal is OK. 
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PGM-CARB Control System 


Input Troubleshooting Flowchart WIPER/WASHER Switch Signal (‘‘INT’’) 
[D15B4 (KO CARB) Engine] 


This signal the control unit when the wiper/washer switch (INT) is ON. 


Inspection of Wiper/Washer 
Switch Signal (INT). 


Does the wiper/washer switch NO See the wiper/washer switch in- 
(INT) operate properly ? spection (section 23). 


YES 


, 


Turn the ignition switch OFF. 


Connect the test harness between 


the control unit and connector 
(page 11-22). 





Turn the ignition switch ON. 
12V? 


Turn the wiper/washer switch D3 (+) D21 (-) 


90000000 ODDDDNOONOOOO 
O0000000 OONOND0000000 


“INT”. 


Measure voltage between D3 (+) 
terminal and D21 (—) terminal. 


NO Repair open in YEL/BLU wire be- 
tween the wiper/washer switch 
and control unit (D3). 


Is there battery voltage ? 


YES 





Wiper/Washer Switch Signal is 
OK. 
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Carburetor 
Symptom-to-Sub System Chart 


{1-Carbureted Engine] 


NOTE: 

@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next system @, etc. 

® Before starting inspection, check that other items that affect engine performance are within specification. Check the 
self-diagnosis indicator (PGM-CARB), valve clearance, air cleaner, and PCV valve. In addition, check the ignition tim- 
ing, function of the vacuum and centrifugal advance, and the condition of the spak plugs. If those items are all within 
specifications, begin with the troubleshooting listed in pages 11-64 and 11-65. 


ENGINE WON'T START 


WHEN COLD 


WHEN COLD FAST 
IDLE OUT OF 
SPECIFICATION 











AIR VENT 









AUTOMATIC 
IDLE SPEED/ | IDLE CHOKE/ Alea Me. 
MIXTURE BOOST EAST IDLE 

SYSTEM 










FLOAT LEVEL 
70 


DIFFICULT TO 
START ENGINE 


WHEN WARM 
ENGINE SPEED TOO 
HIGH 


WHEN WARM 
ENGINE SPEED TOO 
LOW 


ROUGH IDLE/ @) 
FLUCTUATION 

WHILE 

WARMING UP 

AFTER 

WARMING UP 

MISFIRE OR ROUGH 

RUNNING 















IRREGULAR 
IDLING 






FREQUENT 
STALLING 





POOR 
PERFORMANCE 


LOSS OFF POWER 
AFTERBURN 
HESITATION/SURGE 
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PRIMARY 
SLOW 
MIXTURE 
CUT-OFF 
SOLENOID 
VALVE 


SLOW 
AIR JET 
CONTROL 


VACUUM 
CONTROLLED 
SECONDARY 





s 





ACCELE- 
RATOR 
PUMP 
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Carburetor 
Symptom-to-Sub System Chart 





[2-Carbureted Engine] 


NOTE: 

@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next system @), etc. 

© Before starting inspection, check that other items that affect engine performance are within specification. Check the 
self-diagnosis indicator, valve clearance, air cleaner, and PCV valve. In addition, check the ignition timing, function 
of the vacuum and centrifugal advance, and the condition of the spark plugs. If those items are all within specifica- 
tions, begin with the troubleshooting listed in pages 11-66 and 11-67. 





CARBURETOR 















AUTOMATIC AIR VENT 
IDLE SPEED/ A/C IDLE CHOKE/ CUT-OFF 
MIXTURE BOOST FAST IDLE (INNER VENT) 
SYSTEM SOLENDID 
VALVE 





NO 


180,182 


WHEN COLD FAST 
IDLE OUT OF 
SPECIFICATION 


WHEN WARM 
ENGINE SPEED 
TOO HIGH 


WHEN WARM 
ENGINE SPEED 
TOO LOW 


ROUGH IDLE/ 
FLUCTUATION 
WHILE 
WARMING UP 
AFTER 
WARMING UP 
MISFIRE OR 
ROUGH RUNNING 
LOSS OFF 
POWER 
AFTERBURN 
HESITATION/SURGE 


DIFFICULT TO 
START ENGINE 





















IRREGULAR 
IDLING 


















FREQUENT 
STALLING 









POOR 
PERFORMANCE 
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CARBURETOR 


PRIMARY 
SLOW MIXTURE SLOW VACUUM ACCELER- 
POWER VALVE eUneaee AIR JET PISTON ATOR 
SOLENOID VALVE CONTROL CONTROL 


84 
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Carburetor 
System Description [1-Carbureted Engine] 


The carburetor is a fixed venturi type of compact 2-barrel down draft with excellent fuel atomization characteristic. It 
has primary and secondary throttle bores, and fuel is supplied through the primary bore at normal driving speed while 
it is supplied through both the primary and secondary bores at high driving speed. 

This carburetor has three stories structure: choke valve is attached to air horn body of the upper side, venturi, float chamber 
and accelerator pump, choke housing are attached to mixing body of the middle, and primary and secondary throttle 
valve, secondary diaphragm and pilot screw are attached to throttle body of the lower side. 








CHOKE VALVE 


SECONDARY 


CHOKE CAP DIAPHRAGM 


CHOKE OPENER 


THROTTLE CONTROLLER 


ACCELERATOR PUMP FAST IDLE UNLOADER 


PRIMARY SLOW MIXTURE 
A/C CUT-OFF SOLENOID VALVE 
IDLE BOOST 
THROTTLE 
CONTROLLER 


(A/C only) 
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Ei 


System Description [2-Carbureted Engine] 


This carburetor assembly consists of two side-draft carburetors, each of which has a variable venturi. 


The variable venturi carburetors allow a smooth increase of engine speed and engine output due to the change in venturi 


area in proportion to carburetor intake air flow rate. 


CHOKE OPENER DIAPHRAGM 







THERMOWAX VALVE 


INNER VENT 


ID VE 
FAST IDLE CAM SOLENOID VAL 


AIR LEAK SOLENOID 


PRIMARY SLOW MIXTURE CUT-OFF VALVE 


SOLENOID VALVE 


ACCELERATOR 
PUMP 


THROTTLE CONTROLLER 












LEFT CARBURETOR 


IDLE BOOST 
THROTTLE CONTROLLER 


THROTTLE STOP SCREW 


THROTTLE VALVE 


ADJUSTING 
SCREW 


TO ENGINE 


AIR VENT CUT-OFF 
SOLENOID VALVE 
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Carburetor 
Idle Control System 





Description 


This system maintains a stable idle speed under different engine loads. 

1-Carbureted Engine: 

Idle control is accomplished using the A/C idle boost throttle controller. 

2-Carbureted Engine: , 

Idle control is accomplished using two throttle controllers, the idle boost throttle controller and throttle controller. 
The control unit monitors the inputs shown and directs voltage to the solenoid valves. 


The A/C idle boost solenoid valve is energized 

1-Carbureted Engine: 

when the A/C compressor is energized, applying vacuum to the A/C idle boost throttle controller. 
2-Carbureted Engine: 

when the A/C compressor is energized, releasing vacuum to the throttle controler. 


The idle boost solenoid valve is energized (2-Carbureted Engine only) 
when the headlights and blower switch is on, applying vacuum to the idle boost throttle controller. 


[D13B2 EUROPE & KQ Engine] 


SPEED SENSOR 


fo ae VACUUM ee | 
/ SWITCH I 
IDLE BOOST legal 

THROTTLE oat t ? 
CONTROLLER Lie { ? 

MAP I 

) ( ) ( SENSOR t 
AIC 1 | 

2 SWITC 


A/C 
IDLE BOOST 
SOLENOID VALVE 


CLUTCH SWITCH 
0, SENSOR 


} TW SENSOR 


b 


YS 

CONTROL 1 

UNIT Ht 
roo) ie 
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(012B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 


A/C IDLE BOOST 
SOLENOID VALVE 


A/C 
SIGNALS 












AIC 
IDLE BOOST 
THROTTLE CONTROLLER 


([D15B4 (KQ CARB) Engine] 


VACUUM 
SWITCH 
AIC 
IDLE BOOST ae SENSOR 
THROTTLE }tw SENSOR 
CONTROLLER A/C SWITCH 
CLUTCH SWITCH 
A/T SHIFT 
POSITION 


er +. CONSOLE 
—_< es SWITCH 


P/S 















THROTTLE = = 
CONTROLLER OIL Of 
PRESSURE| S @ 
ee eee SWITCH FA $ 
x= 
——] w pe O-(-) 
<Silwe ry | 
aefsL_] 
St2oa 
4 ELD == 
>< { 
IDLE BOOST 3 7 
THROTTLE 
CONTROLLER |} aL 
IDLE BOOST | — = 
SOLENOID 
VALVE 
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Carburetor 


Idle Control System [1-Carbureted Engine] 


Testing 


1. 


Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


Check the idle speed with headlights, heater blow- 
er, rear window defogger, cooling fan and air con- 
ditioner off. 


Idie speed should be: 


| Manual 800 +50 min-1 (rpm) 
| Automatic |1,000 +50 min-1 (rpm) ((N] or [P) 


@ If OK, go to step 4. 
@ If not, got to step 3. 
Disconnect the vacuum hose (KY: #20) from the 
A/C idle boost throttle controller and check the 


vacuum. 


There should be no vacuum. 





VACCUM PUMP | AIC 
GAUGE IDLE BOOST 
THROTTLE CONTROLLER 


@ If there is no vacuum, check the throttle valve 
shaft for binding or sticking and replace the A/C 
idle boost throttle controller. 

@ If there is vacuum, go to A/C idle boost solenoid 
valve troubleshooting (page 11-73). 
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4. Check the idle speed with the A/C on. 


Idle speed should be: 


|Manual | 800 +50 min-1 (rpm) 
| Automatic [1,000 +50 min-" (rpm) (NJ or [P) 


@ If not, disconnect the vacuum hose (KY: #20) 
from the A/C idle boost throttle controller and 
check the vacuum. 


There should be vacuum. 
— If there is vacuum, check the throttle valve shaft 
for binding or sticking and replace the A/C idle 


boost throttle controller. 


— If there is no vacuum, go to A/C idle boost sole- 
noid valve troubleshooting (page 11-73). 





Troubleshooting Flowchart A/C Idle Boost Sole- noid Valve 


The A/C idle boost solenoid valve is energized when the A/C compressor is energized, applying vacuum to the diaphragm 
of the idle boost throttle controller. This increases the idle speed when the A/C compressor is on. 


Inspection of A/C Idle Boost Sole- 
ga A/C HOLE pneckets 


BOOST SOLENOID VALVE A/C ILDE BOOST 
the joint and connect a vacuum 


= ——_. [SOLENOID VALVE 
#20 VACUUM ~ 
pump. A = 


Disconnect vacuum hose (KY: . 

# 20) of the solenoid valve from 

the vacuum hose manifold and 

connect a vacuum gauge. VACUUM 


PUMP/GAUGE 







Disconnect the lower vacuum 
hose of the solenoid valve from 








IDLE BOOST 


Start the engine. THROTTLE CONTROLLER 


Apply vacuum. - 





ls vacuum indicated on the \YES Turn the ignition switch OFF. 
gauge? 


NO 
Disconnect the connector on the 
Blower switch ON. solenoid valve. 


Turn the A/C switch ON. 


Start the engine. 


Measure voltage between RED 


([D13B2 EUROPE & KQ 
Engine] 

Check the self- 

diagnosis indicator 

YES (page 11-21). If OK, 

> check the input trouble- 

shooting (page 11-26). 

NO (D12B1, D13B3 EX- 

CEPT EUROPE and 


. D15B3 Engine] 
(To page 11-74) Replace the solencid valve. See Air Conditioner in- 


spection (section 21). 


(+) terminal and BLK (-) 
terminal. 





(cont’d) 
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Carburetor 
Idle Control System [1-Carbureted Engine] (cont'd) 


(From page 11-73) 


Is vacuum indicated on the \NO Turn the ignition switch OFF. 
gauge? 


YES 


Disconnect the connector on the 
control box. 


Start the engine. 
Blower switch ON. 


Turn the A/C switch ON. 


Measure voltage between RED 


AIC Idle Boost Solenoid Valve is 
OK 


(+) terminal and BLK (-) 
terminal. 


YES Replace the solenoid 
Is there battery voltage ? valve 


Measure voltage between RED 
(+) terminal and body ground. 





2 
Oo 


Repair open in BLK wire 


YES between the solenoid 


Is there battery voltage? 


valve and G201 (RHD: 
G301). 


| 
[e) 





(D12B1, D13B3 EXCEPT EUROPE 
and D15B3 Engine] 

Inspect open in RED wire between 
the solenoid valve and delay con- 
trol unit. 

If OK, see Air Conditioner inspec- 


tion (section 21). 

(D13B2 EUROPE & KQ Engine] 
Check the self-diagnosis indicator 
(page 11-21). If OK, inspect open 
in RED wire between the solenoid 
valve and controt unit (B16). 
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Idle Control System [2-Carburated Engine] 


Testing 


1. 


Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


Check the idle speed with headlights, heater blow- 
er, rear window defogger, cooling fan and air con- 
ditioner off. 


Idfe speed should be: 


Manual! 650 +50 min-' (rpm) 
720 +50 min- (rpm) CN] or [P]}) 


@ if OK, go to step 5. 
@ if not, go to step 3. 


3. Disconnect the #20 vacuum hose at idle boost 





throttle controjler and check vacuum. 


There should be no vacuum 


#20 VACUUM HOSE 


IDLE BOOST THROTTLE CONTROLLER 


@ If there is no vacuum, check the throttle valve 
shaft for binding or sticking and replace the idle 
boost throttle controller. 

® If there is vacuum, go to idle boost solenoid valve 
(pag 11-77). 


4. Disconnect the #6 vacuum hose at throttle con- 


troller and check vacuum. 


There should be vacuum. 


#6 VACUUM HOSE 





THROTTLE CONTROLLER 


@ If there is vacuum, check the throttle valve shaft 
for bidning or sticking and replace the throttle con- 
troller. 

@ \f there is no vacuum, check the #6, #22 and 
# 12 vacuum line for proper connection, cracks, 
blockage or disconnected hose. If OK, go to the 
A/C idle boost solenoid valve troubleshooting 
(page 11-79). 


Check the idle speed with headlights and heater 
blower on. 


Idle speed should be: 


|Manual | 700 +50 min-1 (rpm) 
| Automatic |850 +50 min-1 (rpm) ((N] or [P]) 


@ If OK, go to step 7. 
@ If not, go to step 6. 








Disconnect the #20 vacuum hose at idle boost 
throttle controller and check vacuum. 
There should be vacuum. 





IDLE BOOST 
THROTTLE CONTROLLER 


(cont’d) 
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Carburetor 
Idle Control System [2-Carbureted Engine] (cont'd) 





@ If there is vacuum, check the throttle valve shaft 9. Disconnect the #6 vacuum hose at throttle con- 
for binding or sticking and replace the idle boost troller and check vacuum. 
throttle controller. 

@ If there is no vacuum, check the #20 and #12 There should be no vacuum. 


vacuum line for proper connection, cracks, block- 
age or disconnected hose. If OK, go to the idle 
boost solenoid valve troubleshooting (page 
11-77). 


7. . Check the idle speed with the A/C on. eh ~ 
ay “S32 t= 


Idle speed should be: : f ee 


#6 VACUUM HOSE 


J (7 CS) \/ 
| Automatic [1,000 +50 min-1 (rpm) (NJ or [P]) SV Ber 9 Li ee 
Es 
a 


@ If not, go to step 8. 


8. Disconnect the #20 vacuum hose at idle boost THROTTLE CONTROLLER 
throttle controller and check vacuum. 
There should be vacuum. 


@ If there is no vacuum, check the throttle valve 


shaft for binding or sticking and replace the throt- 
#20 VACUUM HOSE tle controller. 


@ If there is vacuum, go to A/C idle boost solenoid 
valve (page 11-79). 





IDLE BOOST THROTTLE CONTROLLER 


, 


@ If there is vacuum, check the throttle valve shaft 
for binding or sticking and replace the idle boost 
throttle controller. 

@ If there is no vacuum, check the #20 and #12 
vacuum line for proper connection, cracks, block- 
age or disconnected hose. If OK, go to the idle 
boost solenoid valve troubleshooting (page 


11-77). 
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Troubleshooting Flowchart tdile Boost Solenoid Valve 


The idle boost solenoid valve is energized when there is electric load on the engine, applying vacuum to the diaphragm 
of the idle boost throttle controller. This increases the idle speed when the headlights and blower switch is on. 


: - IDLE BOOST 
I f 1 Sol 
Jeena of Idle Boost Solenoid SOLENOID VALVE 


Open the control box. 


Disconnect the lower vacuum 
hose of the solenoid valve from 
the joint and connect a vacuum 
pump. 





Disconnect # 20 vacuum hose of ; 
the solenoid valve from the vacu- #20 HOSE 
um hose manifold and connect a VACUUM 


vacuum gauge. ‘ PUMP/GAUGE 





Apply vacuum. 


Is vacuum indicated on the \ YES 


gauge? Turn the ignition switch OFF. 


Disconnect the connector on the 
control box. 
Headlights and blower switch ON. Start the engine. 


NO 





Measure voltage between 


WHT/GRN (+) terminal and BLK 
(—) terminal. 





Check the self- 
diagnosis indicator 


YES ( 11-21) 
? page j 
POR, toes telpu 
Apply vacuum. NO troubleshooting (page 





11-28). 


Replace the solenoid valve. 


(To page 11-78) (cont'd) 
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Carburetor 
Idle Control System [2-Carbureted Engine] 





(From page 11-77) 









is vacuum indicated on the \_NO ae : 
gauge? Turn the ignition switch OFF. 


Disconnect the connector on the 
control box. 

Start the engine. 
Headlights and blower switch ON. 


Measure voltage between 


YES 


WHT/GRN (+) terminal and BLK 
(—) terminal. 


Is there battery voltage ? xES Piedecigs the solenoid 
valve. 


NO 





Idle Boost Solenoid Valve is OK. 


Measure voltage between 


WHT/GRN (+) terminal and body 
ground. 





YES Repair open in BLK wire 
Is there battery voltage? between ‘the ‘solenoid 


; NO valve and G301. 





Check the self-diagnosis indicator 
(page 11-21}. If OK, inspect open 
in WHT/GRN wire between the 
solenoid valve and control unit 
(B15). 
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Troubleshooting Flowchart AIC Idie Boost Solenoid Valve 


The A/C idle boost solenoid valve is energized when the A/C compressor is energized, applying vacuum to the diaphragm 
of the throttle controller. This increases the idle speed when the A/C compressor is on. 








A/C IDLE 


Inspection of A/C Idle Boost Sole- BOOST SOLENOID 
noid Valve VALVE 


Open the control box. 


Disconnect the lower vacuum 
hose of the solenoid valve from 
the joint and connect a vacuum 
pump. 


VACUUM 


Disconnect #22 vacuum hose of PUMP/GAUGE 


the solenoid valve from the vacu- #22 VACUUM 


um hose manifold and connect a HOSE 
vacuum gauge. 





Start the engine. 


Apply vacuum. 








Is vacuum indicated on the 
gauge? we Turn the ignition switch OFF. 


YES 


Blower switch ON. Disconnect the connector on the 
g control box. 
Turn the A/C switch ON. 


Measure voltage between RED 


(+) terminal and BLK (-) 
terminal. 





Check the self- 
diagnosis indicator 


Is there voltage ? YES {page 11-21}. 
If OK, check the input 


NO 


troubleshooting (page 
11-28). 
Replace the solenoid valve. 


(To page 11-80) (cont'd) 
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Carburetor 
Idle Control System [2-Carbureted Engine] (cont'd) 


(From page 11-79) 





Is vacuum indicated on the gauge ? YES 





Turn the ignition switch OFF. 


Disconnect the connector on the 
control box. 


Start the engine. 


Blower switch ON. 


Turn the A/C switch ON. 


Measure voltage between RED 





AIC Idle Boost Solenoid Valve is 
OK. 






(+) terminal and BLK (—) termi- 
nal on the control box. 


\s there battery voltage ? NES Replace the solenoid 
valve. 


Measure voltage between RED 
(+) terminal and body ground. 





YES Repair open in BLK wire 


between the solenoid 
valve and G301. 


Is there battery voltage ? 


NO 
NO 


Check the self-diagnosis indicator 
(page 11-21). If OK, inspect open 





in RED wire between the solenoid 
valve and contro! unit (B16). 





11-80 


A 
Vacuum Controlled Secondary [1-Carbureted Engine] 


Description 


This system is designed to control vacuum bypass into the air cleaner to keep the secondary throttle valve closed in 
order to improve drivability when the engine is cold. 


{D13B2 EUROPE & KQ Engine] 







SPEED SENSOR 





MAP 
SECONDARY SENSOR 
DIAPHRAGM iW SENSOR 
A/C SWITCH 
VACUUM { CLUTCH 
SWITCH SWITCH 
O, SENSOR 














AIR LEAK 
SOLENOID VALVE 








AIR FILTER 


[Abn 


[D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 


| 7a e poss Ze 
CI} [ZZ Ze (mee 
sme A || Al |Z 
NZ 

AIR ven Z i, Z 

Zn eZ 


yy 
{ 
U 

\ 

\ 
NS 
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Carburetor 
Vacuum Controlled Secondary [1-Carbureted Engine] (cont'd) 


Testing 
{[D12B1, D13B3 EXCEPT EUROPE and D15B3 @ If it holds vacuum, check the vacuum line for 
Engine] proper connection or cracks. If OK, replace the 
1. Disconnect the secondary diaphragm vacuum hose thermovalve. 

and attach a spare piece of hose between the 

diaphragm and a vacuum pump. 4. Start the engine and warm up to normal operating 


temperature (the cooling fan comes on). 
2. Open the throttle valve fully and apply a vacuum. 
Check the diaphragm rod moves as vacuum is Apply vacuum. 
applied and that the vacuum then remains steady. It should hold vacuum. 


01 


@ If it does not hold vacuum, check the vacuum line 
for proper connection, blockage or disconnected 
hose. If OK, replace the thermovalve. 


6. Disconnect the vacuum hose from the 3-way joint 
and connect to a vacuum pump/gauge. 
Apply a vacuum. 
It should not hold vacuum. 






VACUUM PUMP/GAUGE 
—_— 


paar, 





SECONDARY DIAPHRAGM 


@ If the vacuum does not hold or the rod does not 
move, first check the hose for proper connection 
and condition, then replace the diaphragm and 

Se, 


recheck. 3-WAY JOINT 





3. Disconnect the vacuum hose from the 3-way joint, ; 
connect a vacuum pump and apply vacuum. @ If vacuum does not hold, test is complete. 
NOTE: The engine coolant temperature must be @ \f vacuum is held, check the hose, the 3-way joint 


below 60°C (140°F). and clean the vacuum port. 


It should not hold vacuum. 
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Testing 


[D13B2 EUROPE & KQ Engine] 


1. 


Disconnect the secondary diaphragm vacuum hose 
and attach a spare piece of hose between the 
diaphragm and a vacuum pump. 


Open the throttle valve fully and apply a vacuum. 
Check the diaphragm rod moves as vacuum is 
applied and that the vacuum then remains steady. 








SECONDARY DIAPHRAGM 


@ If the vacuum does not hold or the rod does not 
move, first check the hose for proper connection 
and condition, then replace the diaphragm and 
recheck. 


Disconnect the secondary diaphragm vacuum hose 
and connect a vacuum pump. Check vacuum. 
NOTE: The engine coolant temperature must be 
below 65°C (149°F) 


There should be no vacuum. 






@ If there is vacuum, check the vacuum line (air filter 
and 3-way joint) proper connection or blockage. 
If OK, go to the air leak solenoid valve 
troubleshooting (page 11-85). 


Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


Reconnect the vacuum hose to the secondary 
diaphragm. 


Raise the engine speed to 5,000 min-1 (rpm), then 
close the throttle suddenly. 

And then check the secondary diaphragm for smooth 
movement. 


®@ If not, check the vacuum line for proper connec- 
tion, cracks or disconnected hose. If OK, go to 
the air leak solenoid valve troubleshooting (page 
11-85), 
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Carburetor 
Slow Air Jet Control System 





Description 


To maintain optimum air-fuel ratio, the slow air jet contro! system controls air flow into the primary jets of the carburetor 
throats. When the car is being started, or running in the power mode, the control unit energizes the air leak solenoid 
valve [D15B4 (KO CARB) Engine: in the air cleaner] to close the extra air passage, increasing fuel flow. 


[D13B2 EUROPE & KO Engine] 


SPEED SENSOR 
YS) TW SENSOR 





SENSOR 

A/C SWICH 

VACUUM 
SWITCH 


0, SENSOR 








CLUTCH SWITCH 














AIR LEAK 
SOLENOID VALVE 









AIR 
FILTER 












[D15B4 (KQ CARB) Engine] 





VACUUM 
SWITCH 


? SPEED SENSOR 
AIR LEAK =— TW SENSOR 
SOLENOID ] 


VALVE 0, SENSOR 


CLUTCH 
SWITCH 











r2 
=9 S 
BEe,|_ © 
p A i__| 
So 
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Troubleshooting Flow Chart Air Leak Solenoid Valve 


The air leak solenoid valve is energized when the car is being started, or running in the power mode, to close the extra 
air passage, increasing fuel flow. 


[D13B2 EUROPE & KQ Engine] 


Inspection of Air Leak Solenoid 
Valve. 


Disconnect the # 2 vacuum hose 
from the carburetor and connect 
a vacuum pump, then cap the car- 
buretor. 


#2 VACUUM 
HOSE 


Disconnect the #21 vacuum VACUUM 
hose from the vacuum hose 


: i PUMP/GAUGE 
manifold and connect a vacuum 1 
pump, then cap the vacuum hose AIR LEAK ‘ 


manifold. SOLENOID VALVE ne 





Start the engine and apply vacu- 
um to the #21 vacuum hose wi- 
thin 10 seconds. 


Start the engine and warm up to 
normal operating temperature (the 
cooling fan comes on). 





























Apply 100 mm Hg (4 in. Hg) vacu- 
um to the #2 hose. 


Does solenoid valve hold vacuum 
when release the vacuum #21 


when [Turn the ignition switch OFF. | 
YES 
Disconnect the connector on the 
control box. 


Start the engine and apply vacu- 
um to the #21 hose within 10 
seconds. 










NG . Turn the ignition switch OFF. 


Measure voltage between 
BLU/GRN (+) temrinal and BLK 
(-—) terminal. 





(To page 11-86) (To page 11-86) (cont'd) 
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Carburetor 
Slow Air Jet Control System (cont’d) 


(From page 11-85) (From page 11-85) 


ls there battery voltage when 
release the vacuum #21 hose ? 
NO 


Measure voltage between 
BLU/GRN (+) terminal and body 
ground. 


Is there battery voltage when 
release the vacuum #21 hose ? 
NO 


Check the self-diagnosis indicator 
(page 11-21). If OK, inspect open 
in BLU/GRN wire between the 


solenoid valve and control unti 
(B11). 


Apply vacuum to the #21 hose. 











Apply 100 mmHg (4 in.Hg) vacu- 
um to the hose. 


Does solenoid valve hold YES ee - 
vacuum? Turn the ignition switch OFF. 


NO 





Disconnect the connector on the 
control box. 


Start the engine and apply vacu- 
um to the #21 vacuum hose 
within 10 seconds. 


Measure voltage between 
BLU/GRN (+) terminal and BLK 
(—) terminal. 











YES 
Is there voltage ? 
NO 
Replace the solenoid valve. 


| Air Leak Solenoid Valve is OK. 














YES 








Replace the solenoid 
valve. 













Repair open in BLK wire 
between the solenoid 
valve and G201 (RHD: 
G301). 






Check the self- 
diagnosis indicator 
(page 11-21). 

If OK, check the input 
troubleshooting (page 
11-26). 
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Troubleshooting Flow Chart Air Leak Solenoid Valve | 


The air leak solenoid valve is energized when the car is being started, or running in the power mode, to close the extra 
air passage, increasing fuel flow. 


{D15B4 EUROPE (KO CARB) Engine] 


Inspection of Air Leak Solenoid 







alve. Nee 


Disconnect the # 2 vacuum hose 
from the carburetor and connect 
a vacuum pump, then cap the car- 
buretor. 


#2 VACUUM HOSE 


VACUUM 


PUMP/GAUGE 
Disconnect the #21 vacuum 


hose from the vacuum hose 
manifold and connect a vacuum 


pump, then cap the vacuum hose 
manifold. 








Start the engine and apply vacu- 
um to the #21 vacuum hose 
within 10 seconds. 



















Start the engine and warm up to 
normal operating temperature (the 
cooling fan comes on). 











BLU/YEL 








Hold engine of 2,000 min-1 
(rpm). 


Apply 100 mm Hg (4 in.Hg) vacu- 
um to the #2 hose. 


Does solenoid valve _ hold 
vacuum ? 













Turn the ignition switch OFF. 
Disconnect the 3P connector near 
the air cleaner. 


Start the engine and apply vacu- 
um to the #21 hose within 10 
seconds. 


Hold engine at 2,000 min-1 
(rpm). 


Measure voltage between 
BLU/YEL (+) terminal and body 
ground. 


(To page 11-88) (To page 11-88) (cont’d) 
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Carburetor 


Slow Air Jet Control System (cont'd) 


(From page 11-87) 





Does solenoid valve hold vacuum 
when release the vacuum #21 
hose ? 







NO 


11-88 


(From page 11-87) 










ls there battery voltage ? 
YES 
Replace the solenoid valve. 


YES Turn the ignition switch OFF. 
Disconnect the 3P connector near 
the air cleaner. 


Start the engine and apply vacu- 


um to the #21 vacuum hose 
within 10 seconds. 





Hold engine of 2,000 min-1 
(rpm). 


Measure voltage between 


BLU/YEL (+) terminal and BLK 


(—) terminal. 


Air leak solenoid valve is OK. 
Is there battery voltage when YES 
release the vacuum #21 hose ? 
NO 





Replace the solenoid valve. 















Check the self- 
diagnosis indicator 
(page 11-21). If OK, 
repair open in BLU/YEL, 
BLU/GRN wire between 
the solenoid valve and 
control unti (B11). 


Check the self- 


diagnosis indicator 
(page 11-21). If OK, 
substitute a known- 


good control unit and 
retest. If symptom goes 
away, replace the origi- 
nal control unit. 








Ei 


Power Valve 


Description 


This system is provided to supply supplementary fuel into the primary main fuel passage when the vehicle is operated 
in the power mode. 


In normal driving modes other than acceleration, manifold vacuum is applied on the diaphragm of the power valve and 
the valve is closed. When the throttle valve is suddenly opened to accelerate the vehicle, the power valve opens because 
of the decreased manifold vacuum and supplies additional fuel to the primary main fuel passage through the power jet, 
providing smooth acceleration performance. 

(D13B2 EUROPE & KO and D15B4 (KO CARB) Engine] 


When the power valve control solenoid valve is activated by the control unit, the power valve is opened because the 
solenoid valve does not allow vacuum to act on the power valve. 


(D13B2 EUROPE & KQ Engine] 








A/C SWITCH 









INTAKE 
MANIFOLD 


THERMO VALVE 





INTAKE 
MANIFOLD 


(cont’d) 


11-89 


Carburetor 
Power Valve (cont'd) 


[D15B4 (KO CARB) Engine] 


POWER VALVE 
CONTROL 
SOLENOID 














SPEED SENSOR 


} TW SENSOR 














VACUUM SWITCH 




















]-Ab-4)! 


TO INTAKE MANIFOLD 





DIAPHRAGM 
PLATE 
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EE! 


Testing @ If not, check the #14 and #12 vacuum line for 
[D13B2 EUROPE & KO Engine] proper connection, cracks, blockage or discon- 
nected hose. If OK, go to the power valve con- 
trol solenoid valve troubleshooting (page 11-94). 


Power Valve [1-Carbureted Engine] 


1. Disconnect the #14 vacuum hose from the vacu- 
um hose manifold and connect a vacuum pump. 
Apply vacuum and Jisten for a clicking noise from 


the power valve. 4. Warm up to normal operating temperature (the cool- 


ing fan comes on). 


VACUUM 
Ae 5. Check the vacuum. 
#14 VACUUM There shoul 
NOSE d be vacuum. 


@ If not, check the #14 and #12 vacuum line for 
proper connection, cracks, blockage or discon- 
nected hose. If OK, go to the power valve con- 
trol solenoid valve troubleshooting (page 11-90). 





@ |f a clicking sound is heard, go on to step 2. 
@ If no sound is heard, replace the power valve and 
retest. 


2. Disconnect the #14 vacuum hose from the carbu- 
retor and connect a vacuum gauge to the hose. 


#14 VACUUM 
HOSE 





3. Start the engine and check the vacuum. 
There should be no vacuum for about 3 seconds 
after the engine is started. And there should be vacu- 
um within 15 seconds after the engine is started. 


NOTE: The engine coolant temperature must be be- 
low 30°C (86°F) (cont'd) 
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Carburetor 
Power Valve [1-Carbureted Engine] (cont'd) 


Testing ‘ @ If there is vacuum, check the vacuum hose for 
{D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] proper connection. If OK, replace the ther- 


: movalve. 
1. Disconnect the #14 vacuum hose from the vacu- 


um hose manifold and connect a vacuum pump. 
Apply vacuum and listen for a clicking noise from 
the power valve. 


4. Warm up to normal operating temperature (the cool- 
ing fan comes on). 


VACUUM 5. Check the vacuum. 
PUMP/ #14 VACUUM 
GAUGE HOSE There should be vacuum. 


@ If there inno vacuum, check the #14 and #18 
vacuum line for proper connection, cracks, block- 
age or disconnected hose. If OK, replace the ther- 
movalve. 





@ If a clicking sound is heard, go on to step 2. 


@ If no sound is heard, replace the power valve and 
retest. 


2. Disconnect the #14 vacuum hose from the carbu- 
retor and connect a vacuum gauge to the hose. 


#14 VACUUM 
HOSE 





3. Start the engine and check the vacuum. 


NOTE: The engine coolant temperature must be 
below 30°C (86°F) 


There should be no vacuum. 
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Power Valve [2-Carbureted Engine] 


Testing 

1. Disconnect the #14 vacuum hose from the vacu- 
um hose manifold and connect a vacuum pump. 
Apply vacuum. 


It should hold vacuum. 





VACUUM 
PUMP/GAUGE 


@ If it does not hold vacuum, replace the diaphragm 
and retest (page 11-133). 


2. Disconnect the #14 vacuum hose from the vacu- 
um hose manifold, and connect a vacuum 
pump/gauge to the manifold. 





3. Start the engine and check the vacuum. 
There should be no vacuum for about 3 seconds 
after the engine is started. And there should be vacu- 
um within 15 seconds after the engine is started. 


NOTE: The engine coolant temperature must be 
below 30°C (86°F). 


E's 


@ If not, check the #14 and #12 vacuum line for 
proper connection, cracks, blockage or discon- 
nected hose. If OK, go to the power valve con- 
trol solenoid valve troubleshooting (page 11-94). 


Warm up to normal operating temperature (the cool- 
ing fan comes on). 


Check the vacuum. 

There should be vacuum. 

@ If not, check the #14 and #12 vacuum line for 
proper connection, cracks, blockage or discon- 


nected hose. If OK, go to the power valve con- 
trol solenoid valve troubleshooting (page 11-94). 


(cont'd) 
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Carburetor 
Power Valve (cont'd) 























Troubleshooting Flowchart Power Valve Control Solenoid Valve 


The power valve control solenoid valve is energized when the car is being started or engine coolant temperature is cold. 


: ; [D13B2 EUROPE & KO Engine] [D15B4 (KQ CARB) Engine] 
Inspection of Power Valve Control 
Solenoid Valve. : POWER VALVE 
Q CONTROL 
> SOLENOID VALVE 
Open the control box. rE | 











Disconnect the lower vacuum 
hose of the solenoid valve from 
the joint and connect a vacuum 
pump. 


POWER VALVE 
Disconnect # 14 vacuum hose of CONTROL 

the solenoid valve from the vacu- SOLENOID VALVE 
um hose manifold and connect a 

vacuum gauge. 





Start engine. 


Apply vacuum for about 3 se- 
conds after the engine is started. 





[D15B4 (KQ CARB) Engine] 


ls vacuum indicated on the \YES Turn the ignition switch OFF 

gauge ? : 
Disconnect the connector on the 
control box. 


Measure voltage between 
BLU/WHT (+) terminal and BLK 





BLU/WHT 


Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 


(—) terminal for about 3 seconds 
after the engine is started. BLK 





Is there battery voltage ? x55 Replace the solenoid 
valve. 
NO 


Measure voltage between 


BLU/WHT (+) terminal and body 
ground. 





Repair open in BLK wire 


YES between the solenoid 
? 
Is there battery voltage ? valve and G201 (RHD: 


NO G301). 














Check the self-diagnosis indicator 
{page 11-21). If OK, inspect open 
in BLU/WHT wire between the 
solenoid valve and contro! unit 
(B13). 





(To page 11-95) 








11-94 







(From page 11-94) 















Is vacuum indicated on the 


gauge ? 


Power Valve Control Solenoid 
Vale is OK. 








Turn the ignition switch OFF. 


Disconnect the connector on the 
control box. 


Start the engine. 


Measure voltage between 
BLU/WHT (+) terminal and BLK 
(—) terminal. 


Is there voltage ? 
NO 





























Check the self- 
diagnosis indicator 
(page 11-21). If OK, 
substitute a known- 
good control unit and 
retest. If symptom goes 
away, replace the origi- 
nal control unit. 


















Replace the solenoid valve. 
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Carburetor 
Primary Slow Mixture Cut-off Solenoid Valve 


Description 


This system is designed for fuel economy and to prevent the catalytic converter from over-heating caused by unburned 
fuel when decelerating the vehicle. 


The primary slow mixture cut-off solenoid valve is provided to cut-off the idle mixture passage upstream of the bypass 
port to prevent the engine from running on after the ignition switch is turned off. 

This solenoid valve also functions to stop the mixture flow from the slow fuel system during vehicle deceleration in order 
to save the fuel consumption. When the vehicle is decelerating, the control unit identifies the condition and deactivates 
the solenoid valve to close the mixture passage. 


(D13B2 EUROPE & KQ Engine] SPEED SENSOR 











VACUUM SWITCH 


CLUTCH SWITCH 
TW 

SENSOR 
PRIMARY SLOW 


MIXTURE CUT-OFF 
SOLENOID VALVE 





SENSOR 


A/C 
SWITCH 





@cAke 


mm 






[D15B4 (KQ CARB ) Engine] 


SPEED SENSOR 
A/C SWITCH 


\Tw SENSOR 


WIPER/WASHER 
SWITCH 


VACUUM 
SWITCH 











CLUTCH SWITCH 
Laan BRAKE SWITCH 
Ls} A/T SHIFT POSITION 


CONSOLE SWITCH 


sty, J 
diy oO 
. |_| 


PRIMARY SLOW 
MIXTURE CUT-OFF = = 
SOLENOID VALVE 
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Primary Slow Mixture Cut-off Solenoid Valve [1-Carbureted Engine] 


Troubleshooting Flowchart Primary slow Mixture Cut-off Solenoid Valve 


The primary slow mixture cut-off solenoid valve is provided to cut-off the idle mixture passage between the fuel/air 
passage and bypass port for preventing run-on when the ignition switch is turned off. 
The solenoid valve also functions to cut-off the mixture flow under deceleration. 


[D13B2 EUROPE & KQ Engine] 


Inspection of Primary Slow Mix- 
ture Cut-off Solenoid Valve. 


Turn the ignition switch ON. 


Check the clicking sound of sole- 
noid valve. 





PRIMARY SLOW 
CUT-OFF SOLENOID VALVE 





: , NO 
Does the solenoid valve click ? Turn the ignition switch OFF. 
YES 
Disconnect the 2P con- 
nector. 


Measure voltage between 
BLK/YEL (+) terminal and body 





ground. 
YES 
Is there battery voltage ? Replace the solenoid 
valve. 
NO 


— Repair open in BLK/YEL, 
GRN/YEL wire between the 
solenoid valve and control 
unit (B7). 


Start the engine and warm up to Check the self-diagnosis in- 


normal operating temperature (the dicator (page 11-21). If OK, 


cooling fan comes on). check the input 


troubleshooting (page 
11-26). 





(To page 11-98) 


(cont'd) 
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Carburetor 


Primary Slow Mixture Cut-off Solenoid Valve [1-Carbureted Engine] 
(cont'd) 
(From page 11-97) 







Raise engine speed to 5,000 min—1 
(rpm) and close the throttle sud- 
denly. 


Does the solenoid valve click ? 


YES 








Turn the ignition switch OFF. | 


Disconnect the 2P connector. 


Start the engine. 

















Raise engine speed to 5,000 min~! 
(rpm) and close the throttle sud- 
denly. 














Measure voltage between 
BLK/YEL (+) terminal and body 
ground. 


< Is there no voitage for a moment ? 


YES 


j Replace the solenoid valve. 

















Check the self- 
diagnosis indicator 
(page 11-21). 

If OK, check the input 
troubleshooting (page 
11-26). 

















Primary Slow Mixture Cut-off 
Solenoid Valve is OK. 
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Troubleshooting Flowchart Primary Slow Mixture Cut-off Solenoid Valve 


{D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 










Inspection of Primary Slow Mix- 
ture Cut-off Solenoid Valve. 








Turn the ignition switch ON. 







Check the clicking sound of 
solenoid valve. 












PRIMARY SLOW 
| CUT-OFF SOLENOID VALVE 





Does the solenoid valve click ? 


| YES . 


Turn the ignition switch OFF. 














| Disconnect the 2P connector. = 


- 














| Turn the ignition switch ON. 











Measure voltage between 
BLK/YEL (+) terminal and body 


ground. 








Q YES i 
Is there battery voltage ? Replace: the “emenold 
valve. 


[ No 


Repair open or short in BLK/YEL 
wire between the 2P connector 
and the ignition switch as well as 














ACG{(S) fuse. 





L 


Primary Slow Mixture Cut-off 
_ Solenoid Valve is OK. 








(cont'd) 
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Carburetor 


-Primary Slow Mixture Cut-off Solenoid Valve [1-Carbureted Engine] 


(cont'd) 
Replacement 


1. Remove the 2P connector, and open the harness 
clamp on the idle controller bracket. Disconnect the 
solenoid valve harness from the clamp. 


CAUTION: Take care not to apply excessive force 
on the clamp at it is broken easily. 


PRIMARY SLOW MIXTURE 
CUT-OFF SOLENOID VALVE 










grace 
GA 




















2. Disconnect the terminal retainer from the connec- 
tor and remove the two terminals. 


CONNECTOR 


TERMINALS 


TERMINAL RETAINER 
(Replace) 


3. Replace the solenoid valve. 


11-100 


4. Connect the respective terminals to a new connec- 
tor and instalt a new terminal retainer. 


NOTE: 

@ Be sure to connect the terminal before installing 
the terminal retainer. 

@ Replace the connector and terminal retainer with 
the new ones. 

®@ Note the location of the terminal. 


CHOKE COIL 
HEATER 


PRIMARY SLOW 
MIXTURE CUT-OFF 
SOLENOID VALVE TERMINAL RETAINER 


5. Secure the harness with the clamp as shown in the 
drawing. 





aA 
Primary Slow Mixture Cut-off Solenoid Valve [2-Carbureted Engine] 


Troubleshooting Flow Chart Primary Slow Mixture Cut-off Solenoid Valve 
The primary slow mixture cut-off solenoid valve is provided to cut-off the idle mixture passage between the fuel/air pas- 


sage and bypass port for preventing run- on when the ignition switch is turned off. 
The solenoid valve also functions to cut-off the mixture flow under deceleration. 


PRIMARY SLOW MIXTURE 


CUT-OFF SOLENOID VALVE 
Inspection of Primary Slow Mix- 
ture Cut-off Solenoid Valve 
Turn the ignition switch ON. 


Check the clicking sound of each 


solenoid vaive by means of a 
stethoscope. 





NO 
Does the solenoid valve click ? Turn the ignition switch OFF. 
YES 


Connect the test harness B be- 
tween the control unit and con- 
nector (page 11-22). 


Turn the ignition switch ON. 


Start the engine and warm up to Right solenoid valve: Measure vol- 
normal operating temperature (the tage between B7 (+) terminal and 
cooling fan comes on). B2 (—) terminal. 
Left solenoid vavie: Measure vol- 
tage between B8 (+) terminal and 
B2 (—) terminal. 





Right solenoid valve: 
Repair open or short in 
YEL, GRN/YEL wire be- 
tween the solenoid 
valve and control unit 
(B7). If OK, replace the 
solenoid valve. 

YES Left solenoid valve: 


Repair open or short in 

wire between the sole- 

NO noid valve and control 

unit (B8). If OK, inspect 
open in BLK wire be- 
tween the solenoid 
valve and G101, and 
replace the solenoid 


valve. 
OoO000000000 
Ff OOOOO0O00000 





Check the self-diagnosis indicator 
(page 11-21). If OK, check the in- 
put troubleshooting (page 11-28). 





RIGHT: _12v? 





B7 (+) 


00000000 £ 
4 QOOOOOCOOE 





OCOOCOCOOCOO Fite OOOOCO000000 
HT QDOOPOOOCO i OOCOOCO0O000000 
: B2 (-) BB (+) 
(To page 11-102) 4W2V2 


(cont'd) 
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Carburetor 


Primary Slow Mixture Cut-off Solenoid Valve [2-Carbureted Engine] 
(cont'd) 





(From page 11-101) 









Raise engine speed to 5,000 
min~1 (rpm) and close the 
throttle suddenly. 









Does the solenoid valve click ? 


Turn the ignition switch OFF. 


Connect the test harness B be- 
tween the control unit and con- 
nector (page 11-22). 








Start the engine. 








Raise engine speed to 5,000 
min-1 (rpm) and close the 
throttle suddenly. 








Right solenoid valve: Measure vol- 
tage between B7 (+) terminal and 
B2 (—) terminal. 
Left solenoid valve: Measure vol- 
tage between B8 (+) terminal and 
B2 (—) terminal. 

















Primary Slow Mixture Cut-off 
Solenoid Valve is OK. 









Check the self- 
diagnosis indicator 
(page 11-21). 

lf OK, check the input 
troubleshooting (page 
11-28). 












Is there no voltage for a moment ? 











Replace the solenoid valve. 
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Replacement 5. Connect the respective terminals to a new connec- 
1. Remove the 3P connector and cut the harness band. tor and install a new termina! retainer. 
NOTE: 


@ Be sure to connect the terminal before installing 
the terminal retainer. 

@ Replace the connector and terminal retainer with 
the new ones. 

@ Note the location of the terminal. 


BLK RED 






n 


OLENOID 
VALVE (LEFT) 




















HARNESS 
BAND 


SOLENOID) TERMINAL RETAINER 


VALVE 
(RIGHT) 
2. Remove the carburetor (page 11-137). 
3. Disconnect the terminal retainer from the connec- 6. Secure the harness with the calmp as shown in the 
tor and remove the terminals. drawing and use the harness band to hold the two 


harnesses together. 


CONNECTOR 








TERMINAL RETAINER 
(Replace) 











Replace the solenoid valve. 
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Carburetor. 
Idle Speed/Mixture 


[D13B2 Engine (KS)] 
Inspection/Adjustment 


Propane Enrichment Method 


Do not smoke during this procedure. 

Keep any open flame away from your work area. 

NOTE: 

@ This procedure requires a propane enrichment kit. 

@ Check that the self diagnosis indicator before 
making idle speed and mixture inspections. 


1. Start the engine and warm up to normal operating 
temperature (the cooling fan comes twice). 


2. Disconnect the #8 vacuum hose from the intake air 
control diaphragm and clamp the hose end. 





“A HOSE CLAMP 


INTAKE AIR CONTROL 
DIAPHRAGM 


3. Connect a tachometer. 


TACHOMETER 
“CONNECTOR 


TACHOMETER 





BATTERY RUBBER 


CAP 





4. Turn the ignition switch OFF. Restart the engine and 
hold engine at idle for 2 minutes. And hold engine 
at 3,000—3,500 min“ (rpm) for 1 minute. 

Check idle speed with the headlights, heater blow- 
er, rear window defogger, cooling fan and air con- 
ditioner off. 


idle speed should be: 800 +50 min-1 (rpm) 











in 
RSA 
ee) Ag 


a 





THROTTLE STOP 
SCREW 


Adjust the idle speed, if necessary, by turning the 
throttle stop screw. 

NOTE: If the idle speed is excessively high, check 
the throttle control system (page 11-163). 


5. Disconnect the 2P connector from the EACV and dis- 


connect the hose from the EACV, then cap the 
EACV. 


CAP 





EACV 
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6. Disconnect the #2 vacuum hose from the carbure- 
tor, then cap the carburetor. 


CAP 





#2 VACUUM HOSE 
7. Disconnect air cleaner intake tube from air intake 
duct. 


8. Insert the hose of the propane enrichment kit into 
the intake tube about 10 cm. 


NOTE: Check that propane bottle has adequate gas 
before beginning test. 


Push down 


to open 






VALVE 


PROPANE ENRICHMENT 
KIT 


9. With engine idting, depress push button on top of 
propane device, then slowly open the propane con- 
trol: valve to obtain maximum engine speed. 
Engine speed should increase as percentage of pro- 
pane injected goes up. 


NOTE: Open the propane control valve slowly; a 
sudden burst of propane may stall the engine. 





Maximum Engine Speed 


, ao 





Engine Speed 
o———"—_> 1000 
° 


Full 


PROPANE VOLUME 
Engine speed increase should be: 20 + 10 min" 
(rpm) 


@ !f engine speed does not increase per specifica- 
tion, mixture is improperly adjusted. Go to step 


10. 
@ If engine speed increases per specification, go to 
step 14. 


10. Remove the air cleaner and close the propane con- 
trol valve. 


11. Remove the mixture adjusting screw hole cap. 


MIXTURE ADJUSTING 
SCREW HOLE CAP 


(cont'd) 
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Carburetor 
Idle Speed/Mixture (cont'd) 


12. Start engine and warm up to normal operating tem- 
perature; the cooling fan will come on. 


13. Reinstall the propane enrichment kit and recheck 
maximum propane enriched engine speed. 


@ If the propane enriched speed is too low, mixture 
is too rich: turn the mixture screw 1/4-turn clock- 
wise and recheck. 

@ \f the propane enriched speed is too high, mix- 
ture is to lean: turn the mixture screw 1/4-turn 
counterclockwise and recheck. 


14. Close the propane control valve speed and remove 
the BACK UP fuse for 10 seconds to reset control 
unit. Recheck idle speed. 

Idle speed should be: 800 +50 min-1 (rpm) 

@ If idle speed is as specified (step 4), go to step 15. 

@ If idle speed is not as specified, adjust by turning 
throttle stop screw, then repeat steps 13 and 14. 


15. Remove propane enrichment kit and reconnect air 
cleaner intake tube on the air intake duct. 


16. Reinstall the mixture adjusting screw hole cap. 


17. If equipped with air conditioner, check the idle speed 
with the A/C on. 


Idle speed should be: 800 +50 min-1 (rpm) 





ADJUSTING: 
SCREW 


Adjust the idle speed, if necessary, by turning the 


adjusting screw. 





[D12B1, D13B3 EXCEPT EUROPE, D13B2 EUROPE & 
KQ (Except KS) and D15B3 Engine] 


CO Meter Method 


Do not smoke during this procedure. Keep 


any open flame away from your work area. 


NOTE: Check that the self-diagnosis indicator before 
making idle speed and mixture inspections [D13B2 EU- 
ROPE & KO (Except KS) Engine]. 


1. Start the engine and warm it up to normal operating 
temperature {the cooling fan comes twice). 


2. Connect a tachometer. 


[LHD] 


TACHOMETER 
CONNECTOR 


TACHOMETER 





BATTERY 
RUBBER CAP 


[RHD] 


TACHOMETER 





BATTERY 


RUBBER 
CAP TACHOMETER 
CONNECTOR 
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Turn the ignition switch OFF. Restart the engine and 
hold engine at idle for 2 minutes. And hold engine 
at 3,000— 3,500 min“ (rpm) for 1 minute. 

Check idle speed with the headlights, heater biow- 
er, rear window defogger, cooling fan and air con- 
ditioner off. 


Idle speed should be: 


| Manual | 800 +50 min-1 (rpm) 
1,000 +50 min-1 (rpm) ([N] or [P]) 






THROTTLE STOP 
SCREW 


Adjust the idle speed, if necessary, by turning the 
throttle stop screw. 

NOTE: If the idle speed is excessively high, check 
the throttle control system (page 11-163). 


Calibrate the NDIR CO Meter in accordance with the 
manufacturer’s recommended procedures. 

Insert exhaust gas sampling probe into the tailpipe 
at least 40 cm. 


Turn the ignition switch OFF. Restart the engine and 
hold engine at idle for 2 minutes. And hold engine 
at 3,000— 3,500 min-' (rpm) for 1 minute. 

Check specification for idle CO with cooling fan, air 
conditioner OFF and headlights OFF. 


Specified CO%: below 0,2% 


@ If idle CO is as specified, go to step 13. 
®@ If not, go to step 6 through 12. 


{D13B2 EUROPE & KQ (Except KS) Engine] 
Disconnect the #2 vacuum hose from the carbure- 
tor, then cap the carburetor. 













A BZD 
pS <<) 
Se aay 
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aa 





OY Q 


#2 VACUUM HOSE 


[D13B2 EUROPE & KQ (Except KS) Engine] 
Disconnect the 2P connector from the EACV and dis- 
connect the hose from the EACV, then cap the 
EACV. 


CAP 





EACV 


(cont'd) 
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Carburetor 
Idle Speed/Mixture (cont'd) 





8. [D13B2 EUROPE & KO {Except KS) Engine] {D12B1, D13B3 EXCEPT EUROPE and D15B3 
Disconnect the wire harness from the O2 sensor. Engine] 


aa 
O SQ A Or 
OP) 2 


—=s Ey YN Z 
VFOY , Sia 


a ges 











i, ok 
: HOLE CAP 


— Turning mixture adjusting screw 





0, SENSOR 
clockwise: CO reading decreases 


counterclockwise:CO reading increases 
9. [D13B2 EUROPE & KQ (Except KS) Engine] 


Turn the ignition switch OFF. Restart the engine and Readjust idle speed if necessary, and recheck idle 

hold engine at idle for 2 minutes. and hold engine co. 

at 3,000— 3,500 min—' (rpm) for 1 minute. 

Check specification for idle CO. 11. [D13B2 EUROPE & KO (Except KS) Engine] 
Reconnect the connector and hose. 

Specified CO%: 2.5 + 0.5% Remove BACK UP fuse for 10 seconds to reset con- 
trol unti. 


® If not, specification, go to step 10. 
12. [D13B2 EUROPE & KQ (Except KS) Engine] 
Turn the ignition switch OFF. Restart the engine and 


10. Remove mixture adjusting screw hole plug and hold engine at idle for 2 minutes. And hold engine 
adjust by turning mixture adjusting screw to ob- at 3,000— 3,500 min-' (rpm) for 1 minute. 
tain proper CO reading. Recheck idle CO. 
[D13B2 EUROPE & KQ (Except KS) Engine] Specified CO%: 0.2% 


@ If idle CO is as specified, go to step 13. 

@ If not, check the self-diagnosis indicator (page 
11-21). If not, inspect the EACV (page 11-159) 
and the catalytic converter (page 11-156), then 
repeat step 6. 


13. Recheck idle speed. 


Idle speed should be: 


800 +50 min-—' (rpm) 
SCREW HOLE CAP Automatic | 1,000 +50 min-' (rpm) (N] or [P) 


@ If idle speed is as specified, go to step 14. 
@ Ifidle speed is not as specified, adjust by turning 
throttle stop screw, then repeat step 4. 
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14. Reinstall the mixture adjusting screw hoel cap. 


15. If equipped with air conditioner, check the idle speed 
with the A/C on. 


Idle speed should be: 


| Manual | 800 +50 min-" (rpm) 


1,000 +50 min -1 (rpm) (IN ] or [P} 





ADJUSTING 
SCREW 


Adjust the idle speed, if necessary, by turning 
the adjusting screw 


[D15B4 (KQ CARB) Engine] 
CO Meter Method 


Do not smoke during this procedure. Keep 
any open flame away from your work area. 


NOTE: Check that the self-diagnosis indicator before 
making idle speed and mixture inspections 


1. Start the engine and warm it up to normal operating 
temperature (the cooling fan comes twice). 


2. Connect a tachometer. 





TACHOMETER 














BATTERY 


RUBBER 
CAP TACHOMETER 


CONNECTOR 


3. Check the fast idle lever. 


Fast idle lever should not be seated against fast idle 
cam. 


FAST IDLE CAM 





FAST IDLE LEVER 


@ If not, replace the left carburetor (page 11-137) 
(cont’d) 
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Carburetor 
Idle Speed/Mixture (cont'd) 





4. Check idle speed with the headlights, heater blow- 7. Disconnect the 2P connector from the EACV and 
er, rear window defogger, cooling fan and air con- disconnect the hose from vacuum hose manifold, 
ditioner off. then cap the hose end. 

Disconnect #2 vacuum hose from vacuum hose 
Idle speed should be: manifold, then cap the hose end. 








Manual 650 +50 min-' (rpm) 
Automatic | 720 +50 min-1 (rpm) (N] or [P) 





Adjust the idle speed, if necessary, by turning 
the throttle stop screw. 


NOTE: If the idle speed is excessively high, check 
the throttle control (page 11-159). 













=I ; 
——————— — =~ 
THROTTLE STOP SCREW a Ye XK 


Lc 
LEGK_G C iO 
eo iY a , 
5. Calibrate the NDIR CO Meter in accordance with the 


A NS 
Seah 





manufacturer’s recommended procedures. 
Insert exhaust gas sampling probe into the tailpipe 


at feast 40 cm. 0, SENSOR 


6. Turn the ignition switch OFF. Restart the engine and 10. Turn the ignition switch OFF. Restart the engine 
hold engine at idle for 2 minutes. And hold engine and hold engine at idle for 2 minutes. And hold 
at 3,000— 3,500 min“ (rpm) for 1 minute. engine at 3,000—3,500 min“ (rpm) for 1 minute. 
Check specification for idle CO with cooling fan, air minute. 
conditioner OFF and headlights OFF. Check specification for idle CO. 

Specified CO%: 0.5% Specified CO%: 2.5+0.5% 
@ \f idle CO is as specified, go to step 15. @ If not, specification, go to step 11. 


@ If not, go to step 7 through 13. 
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11. If not within specification, remove mixture adjust- 
ing screw hole caps and adjust by turning mixture 
adjusting screws to obtain proper CO reading. 


MIXTURE ADJUSTING 
SCREW 


i— 
SATS 


ie 


ee 
< 


a 8) 
CI 
Lee i 


HOLE CAP 


AN 
@ 


Turning mixture adjusting screw 
clockwise: CO reading decreases 
counterclockwise: CO reading increases 


@ Readjust idle speed if necessary, and recheck idle 
co. 


12. Turn the ignition switch OFF. Reconnect the connec- 
tor and hose. 


13. Remove BACK UP fuse for 10 seconds to reset con- 
trol unit and recheck idle speed. 


Idle speed should be: 


| Manual [| 650 +50 min-! (rpm) 
720 +50 min-* (rpm) ((N] or [P} 


Specified CO%: 0.5% 








@ If idle speed is not as specified, adjust by turning 
throttle stop screw, then repeat step 5. 


14. Reinstall the mixture adjusting screw hole caps. 


15. Check the idle speed with the headlights and 
blower switch ON. 


Idle speed should be: 


| Manula | 700 +50 min-1 (rpm) 
850 +50 min-" (rpm) ((N] or [P) 














es : 
eae i 
AD SQ 
= oy 
») ~ Me A 
Se Se% ADJUSTING 
‘SCREW A 


Adjust the idle speed, if necessary, by turning 
the adjusting screw A. 


16. If equipped with air conditioner, check the idle 
speed with the A/C on. 


Idle speed should be: 


| Manual | 780 +50 min—' (rpm) 


Automatic | 1,000 +50 min-1 (rpm) (IN] or [P) 











ADJUSTING SCREW B 


Adjusting the idle speed, if necessary, by turning 
the adjusting screw B. 
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Carburetor 
Accelerator Pump [1-Carbureted Engine] 





Description 


The fuel flow from the accelerator pump is further regulated by the temperature-sensitive bypass valve in the carburetor. 
is depressed suddenly at low engine speeds. 


When the accelerator pedal is depressed, the pump rod, which is connected to the throttle lever, pushes down on the 
accelerator pump diaphragm. This opens the outlet check valve and allows fuel to be pumped up to the accelerator pump 
nozzle, where it is sprayed into the carburetor’s primary throat. 


When the accelerator pedal is released, the accelerator pump diaphragm is pushed up by its spring and this closes the 
outlet check valve. Fuel, from the float chamber, flows into the accelerator pump chamber through the inlet check valve 
so that the pump will be ready when the accelerator pedal is again depressed suddenly. 


The fuel flow from the accelerator pump is further regulated by the temperature-sensitive bypass valve in the carburetor. 
When the engine is cold, the bypass portion of the valve is closed so that the accelerator pump nozzle will get the maxi- 
mum of fuel available. When the engine warms up to its normal operating temperature, the bypass valve opens and this 
allows some of the fuel, which would ordinarily be routed to the nozzle, to be bled back into the float chamber of the 
carburetor. 








PUMP 
ACCELERATOR LEVER 
PUMP LEVER 
hy CHECK VALVE PUMP DIAPHRAGM 


~/9 DECRELATION: 
THROTTLE 
LINKAGE 
ACCELERATOR 


BYPASS VALVE PUMP NOZZLE 









When engine is cold 
valve is closed. 












Wee 


ISS 


OUTLET CHECK 


Q 
"i VALVE 


v 









PUMP DIAPHRAGM 





When engine is hot, 
valve is open. 
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Inspection 


1. Before measuring the accelerator pump linkage trav- 
el, make sure the pump shaft travels freely through- 
out the pump stroke. Make sure the pump lever is 
in contact with the pump shaft. 


Do not bend 
PUMP SHAFT _ this tang 
ACCELERATOR 
PUMP LEVER 






THROTTLE 
CONTROL 
BRACKET 


Measure accelerator 
pump travel here. 


2. Tocheck linkage travel, measure gap between bot- 
tom end of pump lever (tang) and stop as shown. 
Limits: 16.5 + 16.9 mm (0.65—0.67 in.) 
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Carburetor 
Accelerator Pump [2-Carbureted Engine] 


Description 


To prevent the temperary delay of the air/fuel mixture flow at acceleration, the accelerator pump is provided to supply 
additional fuel to the left/right-side carburetor. 






THROTTLE CABLE 


CHOKE VALVE 
—— 
NOZZLE 


DIAPHRAGM 


ACCERELATION: 









OUTLET 
CHECK 
VALVE 


TO 
RIGHT CARBURETOR 


DIAPHRAGM 





INLET CHECK 
VALVE 


When the acceleration pedal is down, the accelerator pump diaphragm gets down through the pump lever connected 
with the throttle lever. At this time, since the inlet check valve is closed, the diaphragm chamber is pressurized and push- 
es up the outlet check valve, so that fuel is injected from the acceleration nozzle. The fuel pressurized in the diaphragm 
chamber also flows into the right-side carburetor and is injected from the acceleration nozzle as in the left-side carburetor. 
When the accelerator pedal is up, the acceleration pump diaphragm returns by the working of the spring, and the inlet 
check valve opens, so that the fuel in the float chamber flows into the diaphragm. At this time, since the outlet check 
valve is closed, the air intake from the nozzle side does not occur. 
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C° 
Float Level (1-Carbureted Engine] 


Description 


The float system consist of float, float chamber, float valve and valve seat. When the fuel level in the float chamber 
drops as fuel is consumed, the float and float valve move downward and fuel is pumped into the float chamber. When 
the fuel level in the float chamber rises, the float moves upward until the float valve reaches the valve seat, and fuel 
pump stops. The float system repeats this movement at drive so that constant fuel level is maintained in the carburetor 
at every time. 

In addition, a valve pin is attached to the float valve so that the movement of the float is absorbed at car tilting or vibra- 
tion and constant fuel level is maintained at every time. 


FLOAT VALVE CLOSED 
VALVE SEAT 








FLOAT VALVE 


VALVE PIN 


FLOAT 






FLOAT VALVE 
FLOAT CHAMBER 


SPRING 





FLOAT VALVE OPEN 






VALVE PIN 





(cont'd) 
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Carburetor 
Float Level [1-Carbureted Engine] 


Adjustment 
{D13B2 EUROPE & KQ Engine] 


Do not smoke while working on fuel sys- 
tem. Keep open flame away from work area. 


1. Place the car on Jevel ground. 


2. Start and warm up the engine, snap the throttle be- 
tween idle and 3,000 min-'’ (rpm) several times 
then allow it to idle. 


3. When the fuel level stabilizes, check that it is cen- 
tered in the inspection window. 





WINDOW 


4. If the fuel level is not centered, adjust it by slowly 
turning the adjusting screw. 


5. Paint the adjustment screw with white paint after 
adjustment. 


NOTE: Do not turn the adjusting screw more than 
1/8-turn every 15-seconds. 
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{D12B1, D13B3 EXCEPT EUROPE and D15B3 
Engine] 


Do not smoke during this procedure. Keep 
any open flame away from your work area. 


1. Remove float arm pin by lightly tapping it with a 
slender pin from long leg side as shwon, then remove 
float. 


NOTE: Never tap the float leg. 





2. Reassemble float in reverse order. 


3. Measure float level by attaching a float level gauge 
to the center of float. 


Float Level (from Gasket): 

34.5—36.5 mm (1.36 — 1.44 in.) 
CLEARANCE 

O—0.1 mm (O—0.04 in.) 









FLOAT LEVEL GAUGE 

07401—0010000 
ADJUSTING SCREW 

4. Adjust Jevel by turning adjusting screw in or out if 


necessary. 


5. Paint adjusting screw after adjustment. 


A: 


Float Level (2-Carbureted Engine] 


Description 


The float system consists of a float, a float chamber, a float valve and a valve seat. When the fuel level in the chamber 
decreases with the fuel consumption, the float and the float valve go down, and fuel flows into the chamber. When the 
fuel level in the chamber increases, the float valve goes up, and the float valve reaches the valve seat, so that fuel stops 
flowing into the chamber. The float system repeats this movement during driving to maintain a certain quantity of fuel 
in the carburetor. 


In addition, the valve pin is equipped with the float valve so that the movement of the float can be absorbed at the time 
of car tilting and vibrating and stable fuel level can be obtained. 


Float Valve Closed Float Valve Open 













FROM 
FUEL PUMP 


FROM 
FUEL PUMP 


FLOAT VALVE 


FLOAT FLOAT CHAMBER 






FLOAT VALVE 


SPRING 


FLOAT PIN 


(cont’d) 


11-117 


Carburetor 


Float Level [2-Carbureted Engine] 
(cont’d) 


Adjustment 






1. Remove the carburetors (page 11-137). 












Remove the float chambers. 





2. 





Using the float level gauge, measure the float level 
with the float tip lightly contacting the float valve 
and the carburetor float chamber surface inclined 
about 30° from vertical. 










Float Level: 16+ 1 mm (0.6 +0.04 in.) 





FLOAT LEVEL GUAGE. 
07401—0010000 
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Automatic Choke [1-Carbureted Engine] 


Description 
This system provides easy engine starting under a wide range of air temperatures. 


The system consists of the following: 
a) The choke valve and its linkage system 
b) The choke heater electrical circuit 
c) The choke opener 
d) The fast idle and fast idle unloader system 


The choke valve is located in the primary throttle bore of the carburetor. When the engine is not running, the choke valve 
angle is determined by the bimetallic coil spring acting against the choke return spring. When the engine is running, the 
choke opener also affects the choke valve angle. 


When the engine is started, electric current supplied to the main choke heater causes the bimetallic coil spring to open 
the choke valve. As the air temperature in the choke cap rises, the thermal switch turns on and electric current is also 
directed to the secondary choke heater. This speeds the opening of the choke valve during its final stages. The combina- 
tion of heater and thermistor keeps the bimetallic coil spring at a constant high temperature. 


CHOKE 
VALVE 





CHOKE 
OPENER 
LEVER 
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Carburetor 
Choke Opener [1-Carbureted Engine]————-——— 


Description 


The fast idle cam is engaged and disengaged by depressing the accelerator pedal, and is also disengaged by the fast 
idle unloading mechanism. 


The unloading mechanism consists of a fast idle unloader, and thermovalve. When the coolant temperature reaches the 
set temperature of thermovaive, it closes to shut off the vacuum bleed. This allows the diaphragm of the unloader to 
retract by manifold vacuum. 






WZ THERMOVALVE 
Z| | BIMETALLIC eaowe 


Il COIL 






CHOKE 
OPENER 





LEVER POSITIVE 


CHOKE 

OPENER TEMPERATURE 

LEVER COEFFICIENT 
HEATER 


Choke Opener 


This system is designed to promote easy starting. When starting the engine, manifold vacuum is transmitted to the choke 
opener; thus the choke valve is opened a fixed amount. 


Thermovalve works to open the choke valve in response to engine coolant temperature. When the engine coolant 
temperature is below the set temperature of thermovalve, it opens and manifoid vacuum is bled from the valve. In this 
situation the choke opener diaphragm is retracted to an intermediate position because of the balance between the 
vacuum and the spring force of the choke opener. 


When the engine coolant temperature exceeds the set temperature of thermovalve, it closes to shut off the vacuum bleed 
and this allows the choke opener to retract fully and pull the choke valve open. 
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Testing 


1. 


Disconnect the 2P connector of the choke coil 
heater. 


Open and close the throttle fully to let the choke 
close. 


Start the engine. 
The choke valve should partially open. 


@ If the choke partially opens, go on to step 4 or 
step 5, depending on coolant temperature. 

@ If the choke does not open partially, check the 
linkage for free movement, repair as necessary, 
and retest. 

@ If the choke valve still does not open partially, 
check the choke opener diaphragm: Remove the 
choke opener, and connect a vacuum pump. 
Block the orifice in the opener while you apply 
enough vacuum to pull the opener rod all the way 
in, the stop. 


CHOKE OPENER 





OPENER ROD 


— If the rod will not stay in, replace the opener. 
— If the rod stays in, check the vacuum port in the 
carburetor for blockage. 


NOTE: After replacing or reinstalling the choke 
opener, retest it, then adjust it if necessary (page 
11-123). 


4. If coolant temperature is below about 14°C 
(57.2°F), Tab A on the choke opener lever should 
not be seated against the carburetor. 





TAB A 
Coolant Temperature 
below 14°C (57.2°F) 





@ If Tab A is not seated, go on to step 5. 
@ If Tab A is seated, disconnect the #18 vacuum 
hose from the choke opener. 


CHOKE 
OPENER 


/ 





#18 VACUUM HOSE 


— If Tab Acomes off its seat, check the #18 vacu- 
um line for proper connection or disconnected 
hose. If OK, replace the thermovalve. 


(cont'd) 
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Carburetor 


Choke Opener [1-Carbureted Engine] 
(cont'd) 
5. If coolant temperature is above about 25°C (77°F), 


Tab A on the choke opener lever should be seated 
against the carburetor. 


Coolant temperature 
above 25°C (77°F) 


@ If Tab A is not seated, check the #18 vacuum 
line for proper connection, cracks, blockage or 
disconnected hose. If OK, replace the ther- 
movalve. 
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Choke Coil Tension and linkage 
{1-Carbureted Engine] 
Inspection (COLD ENGINE) 


1. Remove the air cleaner. 


2. Open and close the throttle fully to Jet the choke 
close. 


The choke valve should close completely. 


NOTE: Above about 28°C (82°F) the choke will not 
close completely, but should still close to less than 
3 mm (1/8 in.). 


@ If the choke closes properly, go on to the fast idle 
unloader test on page 11-127. 

@ If the choke does not close properly, spray its link- 
age with carburetor cleaner, and check the link- 
age for sings of mechanical binding (use a spray 
can with an extension on the nozzle to reach the 
linkage). 


CAUTION: Carburetor cleaner is very caustic; 
always wear safety goggles or a face shield when 
spraying. 

INDEX MARKS 


CHOKE COVER 


@ If the choke still does not close properly, remove 
the choke cover (page 11-120) and inspect the 
linkage for free movement. Repair or replace parts 
as necessary. Then reinstall the cover and adjust 
it so the index marks line up, and retest. 

@ |f the choke still does not close properly, replace 
the cover (page 11-124). 


ay INDEX 


a 7 MARKS 


> 2 


O=>— 





D13B2 
EUROPE & 
KQ ENGINE 





Choke Linkage [1-Carbureted Engine] 


Adjustment 


NOTE: 

® This check is not necessary unless the linkage has 
been bent, choke opener has been replaced, or the car 
has poor cold starting. 

@ This check can be made with the engine HOT or 
COLD. 


1. Remove the choke cover (page 11-120). 


2. While holding the choke valve closed, open and close 
the throttle fully to engage the choke and fast idle 
linkage. 


3. Disconnect the choke opener hose from the vacu- 
um hose manifold, and attach a check valve to it as 
shown. Then pressurize the choke opener with low 
pressure compressed air, 103—586 kPa (15—85 
psi) is OK, to hold the bleed valve in it closed. 


CHOKE DRIVE 








DIAPHRAGM 


CHOKE OPENER LEVER 


COMPRESSED AIR ee mee 


CHECK VALVE 


4. Gently push the choke opener lever towards the 
opener until is stops (until you feel the opener rod 
seat against the pressurized bleed valve), then pull 
the choke drive lever down against the opener lever 
{to take all free play out of the linkage), and meas- 
ure the clearance between the choke blade and 
casting: 


1st Stage Clearance 
0.88 + 0.07 mm (0.035 + 0.003 in.) 
Adjust clearance by bending Tab D. 


Measure clearance here 


E' 


Remove the check valve, and reconnect the choke 
opener hose. 


Hold both levers together, then push them toward 
the diaphragm again until they stop (Tab A on the 
opener lever seats against the carburetor), and meas- 
ure the clearance at the choke valve. 


—P Measure clearance here 





2nd Stage Clearance: 
2.9 + 0.09 mm (0.114 + 0.0035 in.) 
Adjust clearance by bending Tab A. 


While still holding opener lever Tab A against its seat, 
release the choke drive lever, and meassure the 
clearance at the choke valve (Tab C on the drive lever 
should stay seated against the spring loop; if not, 
repeat step 2 and recheck): 






Measure clearance here 


SPRING LOOP 


3rd Stage Clearance: 
5.25 + 0.20 mm (0.206 + 0.008 in.) 
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Carburetor 


Choke Coil Heater [1-Carbureted Engine] 


Testing 


Start the engine and let it run. As the engine reaches 
normal operating temperature, the choke valve should 
fully open: 


@ If it does, go on to the fast idle unloaded test on page. 

@ If it doesn’t inspect the linkage, and clean or repair 
it as necessary (page 11-122). 

@ If the choke still does not open all the way, discon- 
nect the connector, and measure voltage between 
WHT/BLU (+) terminal and body ground. 


There should be battery voltage with the engine 
running. 


CHOEK 
CAP 





— lf there is no voltage, inspect open in WHT/BLU 
wire between the connector and the alternator. 
If OK, inspect the alternator (section 23). 


Replacement _ 
1. Remove the air cleaner. 


2. Remove the 2P connector. 





3. Disconnect the terminal retainer from the connec- 
tor and remove the two terminals. 


CONNECTOR 






TERMINAL 
RETAINER 
(Replace) 
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[D13B2 EUROPE & KQ Engine] 
Using a 5/32’ or 4.1 mm diameter drill, drill out the 
rivets and remove the choke cover. 


CAUTION: Cover the carburetor with a clean shop 
rag to prevent chips from falling into the carburetor 
throat. 


[D12B1, D13B3 EXCEPT EUROPE and D15B3 
Engine] 
Remove the screws and remove the choke cover. 


Reinstall the cover and adjust it so that index marks 
align (D13B2 EUROPE & KQ Engine:, then secure it 
with rivets). 





Connect the respective terminals to a new connec- 
tor and install a new terminal retainer. 


NOTE: 

@ Be sure to connect the terminal before installing 
the terminal retainer. 

@ Replace the connector and terminal retainer with 
the new ones. 

@ Note the location of the terminal. 


CHOKE COIL 
HEATER 





PRIMARY SLOW 
MIXTURE CUT-OFF 
SOLENOID VALVE 


TERMINAL 
RETAINER 





280 + 15 mm 


Reconnect the connector and reinstall the air cleaner. 





11-125 


Carburetor 
Fast Idle [1-Carbureted Engine] 





Description 


Unioader mechanism 

When a cold engine is started, the closed choke valve is opened a fixed amount by the linkage whenever the accelerator 
pedal is depressed beyond a certain point. This mechanism prevents the air fuel mixture from becoming excessively rich 
when additional acceleration is required. 


ls CHOKE VALVE 






CHOKE DRIVE LEVER FAST IDLE CAM GUIDE 





Ll Ce yY 
FAST IDLE LEVER CAM 


THROTTLE VALVE 


Fast idle mechanism 

Before starting the cold engine, it is necessary to depress the accelerator pedal once in order to disengage the fast idle 
cam from the fast idle lever. When the accelerator pedal is released slowly, the fast idle cam is initially positioned by 
the bimetallic coil spring according to the ambient temperature. 

As the choke heater warms the bimetallic coil spring, the lever rotates clockwise, opening the choke valve. The fast 
idle cam and lever will remain where originally set unless the throttle is depressed to wide open. 

When the engine runs smoothly, the idle speed can be reduced by slowly depressing the accelerator pedal. 


Before Starting During Warming up 


FAST IDLE LEVER CHOKE VALVE FAST IDLE CAM 





THROTTLE VALVE 


FAST IDLE CAM Opening angle varies 
according to cam position. 
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Testing 


1. Disconnect the #18 hose from the fast idle un- 
loader. 


FAST IDLE UNLOADER 


— PCSZ 8, 
PUES 





#18 VACUUM 
HOSE 


2. Open and close the throttle fully to engage the fast 
idle cam. 


FAST IDLE 








3. Start the engine. 


Fast idle should be 3,200 + 500 min“ (rpm) 


Adjust the fast idie speed, if necessary, by turn- 
ing the fast idle adjusting screw. 








5. Reconnect the hose. 


6. Warm up to normal operating temperature (the cool- 
ing fan comes on). 


When the engine warms up, it speed should drop 
below 1,400 min-1 (rpm) as the unloader pulls the 
internal choke linkage off the fast idle cam. 


@ If fast idle does not drop below 1,400 min—1 
(rpm), disconnect the # 18 hose, and check the 
vacuum. 





VACUUM 
PUMP/GAUGE 


#18 VACUUM HOSE 


@ if there is no vacuum, check the # 18 vacuum line 
for proper connection, cracks, blockage or discon- 
nected hose. If OK, replace the thermovalve. 


@ If there is vacuum, replace the fast idle unloader, 
and then inspect the choke coil tension and link- 
age (page 11-122). 
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Carburetor 
Automatic Choke and Fast Idle [2-Carbureted Engine] 


Description 


This system provides easy engine starting under a wide range of air temperatures. 
The system consists of the following: 


a) The choke valve and its linkage system 
b) The choke opener (page 11-130). 
c) The fast idle system (page 11-133). 


The choke valves are located in the air intakes of the carburetors. When the engine is not running, the choke valve angle 
is determined by the thermowax valve. When the engine is running, the choke opener also affects the choke valve angle. 


The choke opener adjusts the choke valve for increased air flow once the engine begins to fire. It operates in two steps 
according to coolant temperature. 


The automatic choke system is controlled by the thermowax valve; as coolant temperature rises, the valve’s piston ex- 
tends which causes the fast idle cam to gradually rotate and decrease idle speed. 


Engine coolant is fed through a passage in the carburetor’s cast front bracket to prevent carburetor icing and to improve 
cold driveability by improving vaporization of the air/fuel mixture. Since excessive heat can cause fuel percolation, a 
thermovalve is used to shut off the coolant flow at temperatures above the thermovalve set temperature. 







COOLANT 


COOLANT 


TO 
THERMOVALVE 


TO 
INTAKE MANIFOLD 
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Choke Linkage [2-Carbureted Engine] 


Adjustment 


1. 


2. 





Remove the carburetor (page 11-137). 


Disconnect the #18 vacuum hose from the choke 
opener and leave open to atmosphere. Disconnect 
the #28 vacuum hose and connect a vacuum pump. 
Apply at least 200 mm Hg (8 in. Hg) 


NOTE: If vacuum drops below 200 mm Hg (8 in. 
Hg), slowly reapply vacuum until you can maintain 
the highest level without losing vacuum. 


Turn the choke drive gear clockwise and measure 


the clearance between the choke valve and the 
casting. 


VACUUM PUMP/GAUGE 


#18 VACUUM HOSE 


#28 VACUUM 
Y HOSE 


Measure here 


CHOKE VALVE 


1st Stage Clearance: 
M/T: 1.65+0.15 mm (0.065 + 0.006 in.) 
A/T: 1.75+0.15 mm (0.69+ 0.006 in.) 


Adjust clearance by bending Tab A. 


E' 


Cap the end of the #18 vacuum hose and apply 
vacuum, 


Turn the choke drive lever clockwise until Tab B 
seats against the stopper, and measure clearance be- 
tween the choke valve and casting. 


#18 VACUUM HOSE Pd CAP 





2nd Stage Clearance: 

M/T: 3.85+0.2 mm (0.152+0.008 in.} 
A/T: 4.05+0.2 mm (0.159 + 0.008 in.) 
Adjust clearance by bending Tab B 


If the clearance can not adjust, replace the left car- 
buretor (page 11-137). 
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Carburetor 
Choke Opener [2-Carbureted Engine] 













Description 


Thermovalve operates to open the choke valve in response to engine coolant temperature. When the engine coolant tem- 
perature is below the set temperature of thermovalve (15°C), it opens and manifold vacuum is bled from the opener. 
In this situation the choke opener diaphragm is retracted to an intermediate position because of the balance between 
the vacuum and the spring force of the choke opener. 


When the engine coolant temperature exceeds the set temperature of thermovalve (15°C), it closes to shut off the vacu- 
um bleed and allows the choke opener to retract fully and pull the choke valve open. 


THERMOVALVE 





CHOKE OPENER 
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Testing (COLD ENGINE) 


NOTE: Engine coolant temperature must be below 1 5°C 
(59°F) 


1. Disconnect the #28 vacuum hose from the choke 
opener and connect a vacuum pump. 


#28 VACUUM HOSE 





VACUUM PUMP/GAUGE 


CHOKE OPENER 


2. Start the engine and check the vacuum. 
There should be vacuum. 
@ If there is no vacuum, check the #28 vacuum 
hose for proper connection, cracks, brockage or 


disconnected hose. 


3. Disconnect the #18 vacuum hose from the choke 
opener, the connect a vacuum pump. 





#18 VACUUM HOSE 


It should not hold vacuum. 


@ If it holds vacuum, check the #18 vacuum hose 
for proper connection, cracks, blockage or discon- 
nected hose. If OK, replace the thermovalve and 
retest. 


Testing (HOT ENGINE) 


1. 


Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


Disconnect the # 18 vacuum hose from the choke 
opener and connect a vacuum pump. 


It should hold vacumm 





#18 VACUUM HOSE 


@ If it does not hold vacuum, check the # 18 vacu- 
um hose for proper connection, cracks, blockage 
or disconnected hose. If OK, replace the ther- 
movalve and retest. 


(cont’d) 
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Carburetor 


Choke Opener [2-Carbureted Engine] 
(cont'd) 
Choke Opener Diaphragm Testing 


1. Disconnect the #18 vacuum hose from the vacu- 
um hose manifold. 


Disconnect the #28 vacuum hose from the vacu- 
um hose manifold and connect a vacuum pump. 


VACUUM PUMP/GAUGE CHOKE OPENER 


3. Apply vacuum. 


Vacuum should stabilize at 100 to 200 mm Hg (4 
to 8 in. Hg) and it should pull the opener rod. 


@ If not, check the linkage for signs of mechanical 
binding and replace the left carburetor (page 
11-137). 


Cap the end of the #18 vacuum hose and apply 
vacuum. 


It should pull the opener rod. 


@ If not, replace the left carburetor (page 11-137). 
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SE 


Fast Idle [2-Carbureted Engine] 


Description 


Fast Idle Mechanism 
The choke valves are located in the air intakes of the carburetors. When the engine is not running, the choke valve angle 
is determined by the thermowax vaive. When the engine is running, the choke opener also affects the choke valve angle. 


The choke opener adjusts the choke valve for increased air flow once the engine beings to fire. It operates in two steps 
according to coolant temperature. 


The automatic choke system is controlled by the thermowax valve; as coolant temperature rises, the valve’s piston ex- 
tends which causes the fast idle cam to gradually rotate and decrease idle speed. 


Before Starting During Warming Up 






FAST IDLE 
CAM 


CHOKE DRIVE 


CHOKE VALVE 





Fast Idle Unloader Mechanism . 

When a cold engine is started, the closed choke valve is opened a fixed amount by the linkage whenever the accelerator 
pedal is depressed beyond a certain point. This mechanism prevents the air fuel mixture from becoming excessively rich 
when additional acceleration is required. 


CHOKE VALVE UNLOADER ROD 







THROTTLE VALVE 


CHOKE VALVE 
SHAFT 








UNLOADER ROD 


(cont’d) 
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Carburetor 
Fast Idle [2-Carbureted Engine] (cont'd) 


Inspection/Adjustment 


1. Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


2. Stop the engine. 


3. Disconnect both coolant hoses from the thermowax 
valve and cap the end of hoses. 


4. Apply coid water and cool down the wax. 






THERMOWAX VALVE 
FAST IDLE 


ADJUSTING SCREW 
@ If not, replace the left carburetor (page 11-137). 
6. Reinstall both coolant hose. 


7. Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


8. Check the fast idle lever. 
5. Connect a tachometer and check the idle speed. Fast idle lever should not be seated against fast idle 
cam. 
IDLE SPEED [min“' (rpm)] : FAST IDLE 


2000 





FAST IDLE 
LEVER 





—20-10 0 10 20 30 40 50 60 70 80 90 100 110° 


WAX TEMPERATURE (°C) 


: : . e I left 11-1 : 
Adjust the idle speed, if necessary, by turning the Jenok Feb lece the left carburetar{page 37) 


fast idle adjusting screw. 
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Removal [1-Carbureted Engine] 


Ei 


Do not smoke while working on fuel system. Keep any open flame away from you work area. Drain fuel 
in to an approved container. | 


AIR CLEANER 
COVER 





DUCT CS SCREEN 





THROTTLE 
CABLE 
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Carburetor 
Replacement [1-Carbureted Engine] 





PRIMARY SLOW 
MIXTURE CUT-OFF 
SOLENOID VALVE 


CHOKE 
OPENER 


MIXING 


A BODY 


GPS Lp 

‘= Cp Sag 
are Tne & XG 
, PER, 





| 
e 
} iP o~| 
THROTTLE 
BODY 
SECONDARY 
THROTTLE CONTROLLER DIAPHRAGM 
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fi 
of ya ora) P26 - 
ie ~ 


MIXTURE ADJUSTING SCREW 
HOLE CAP 

[D12B1, D13B3 EXCEPT EUROPE 
and D15B3 Engine] 


MIXTURE ADJUSTING SCREW 
HOLE CAP 
[D13B2 EUROPE & KQ Engine] 


8 FLOAT LEVEL 
INSPECTION WINDOW 
(D13B2 EUROPE & KO 
Engine} 


ACCELERATOR 
PUMP 
DIAPHRAGM 





A/c 
IDLE BOOST 
THROTTLE CONTROLLER 


Ei 


Do not smoke while working on fuel system. Keep and open flame away from you work area. Drain fuel 
in to an approved container. 


Removal [2-Carbureted Engine] 


AIR CLEANER 
ELEMENT 





AIR CLEANER 
CASE 
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Carburetor 
Replacement [2-Carbureted Engine] 





THROTTLE CONTROLLER 







THERMOWAX VALVE 


FRONT BRACKET 


PRIMARY SLOW 
MIXTURE CUT-OFF 
SOLENOID VALVE 


LEFT CARBURETOR 0 


FUEL VAPOR PIPE 


at 0° 
a ie 


| Pra IDLE BOOST 
THROTTLE CONTROLLER 
| CROSSOVER PIPE 





PRIMARY SLOW 
MIXTURE CUT-OFF 
SOLENOID VALVE 





RIGHT CARBURETOR 





AIR VENT CUT-OFF SOLENOID VALVE 
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HOLE CAP 


MIXTURE ADJUSTING SCREW 


VACUUM CHAMBER 


VACUUM PISTON 
SPRING 





WAS i POWER VALVE 
NEEDLE JET. NOZZLE 
STOPPER a ¢ Necoie |S? + -___Power 
oo ae | 4 @ JET HOLDER—al} 4 ane 
NEEDLE HOLDER 8 ea 
§ 6 





——————ne . PRIMARY SLOW 
i 3 JET 
oS VALVE 2 PRIMARY MAIN 
JET NEEDLE @ = 
— a SEAT JET 
es S SECONDARY MAIN 


JET 


VACUUM 
PISTON 





eS) 
g =< PUMP DIAPHRAGM 


<=) +——spRING 
a 


COVER 
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Carburetor 
Reassembly [2-Carbureted Engine] 


1. Insert the left carburetor’s throttle shaft end (forked), 
between the washers on the right carburetor’s throt- 
tle shaft end. 


2. Install new O-rings on the fuel vapor pipe, then in- 
stall it. 


3. Set the left and right carburetors up. 


LEFT CARBURETOR RIGHT CARBURETOR 
THROTTLE SHAFT THROTTLE SHAFT 





FUEL VAPOR 
PIPE 


CHOKE SHAFT 
SPRING 
4. Connect the choke shaft spring. 


5. Install the front braket, with new gaskets, but don’t 
tighten its screws yet. 


CAUTION: Make sure the screw length is correct 
or you may damage the carburetors. 


6. Check that the choke and throttle shafts move 
smoothly without binding. 
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7. 


Tighten the screws in the sequence shown. 





FRONT BRACKET 


a 


1. Remove the air cleaner cover and element. 5. Measure the air flow using the carburetor syn- 
chronizer. 


Synchronization [2-Carbureted Engine] 


2. Remove the air intake screens and air intake flanges. 
— If the flow rates are identical, remove the syn- 
chronizer and reinstall the remaining parts in the 
reverse order of disassembly. 


FLANGES — If the air flow rates are different, loosen the ad- 


justing screw lock nut and adjust as necessary. 
The adjusting screw only affects the right carbu- 
retor; turning the screw clockwise decreases air 
flow and counterclockwise increases air flow. 
If the flow rates can’t be balanced, check for air 
leaks or carbon build-up on a throttle valve. 





SCREENS 


3. Install the carburetor synchronizer. 





CARBURETOR SYNCRONIZATION 
SYNCHRONIZER SCREW 


6. Tighten the adjusting screw lock nut and recheck the 
flow rates. Adjust as necessary. 


7. Remove the carburetor synchronizer and reinstall the . 
remaiing parts in the reverse order of disassembly. 





4. Connect a tachometer, start the engine and allow 
it to reach its normal operating temperature; the cool- 
ing fan will come on. 
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Fuel Supply System 
Symptom-to-sub System Chart 


NOTE: 

@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @). Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next system @), etc. 

@ Before starting inspection, check that other items that affect engine performance are within specification. Check the 
self-diagnosis indicator (PGM-CARB), valve clearance, air cleaner, and PCV valve. In addition, check the ignition tim- 
ing, function of the vacuum and centrifugal advance, and the condition of the spark plugs. If those items are all within 
specifications, begin with the troubleshooting listed in this page. 


CONTAMI- 
NATED FUEL 


ENGINE WON’T START 


MISFIRE OR 
ROUGH RUNNING 


POOR 


PERFORMANCE LOSS OF 
POWER 





* Fuel with dirt, water or a high percentage of alcohol is considered contaminated. 
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System Description 


The fuel supply system consists of the fuel tank, fuel filter, fuel pump, carburetor and fuel lines. 


The combinations of the carburetor and engine valiations are: 
@ Down-draft, two barrel type single carburetor 
@ Cross-flow CV constant vacuum type twin carburetor 


{1-Carbureted Engine] 


FUEL FEED 
PIPE 


CARBURETOR 


CANISTER 
[Except 
KP, KT, KU] 












Ll Ea 
ST) 
= SB 


a 
ZZ, 
Sa ee 
FUEL PUMP — 


FUEL TANK 
FUEL FILTER CAP 


cM 


a 


=) 
py) TWO-WAY VALVE 


) 


FUEL FILTER (REAR) 


FUEL VAPOR PIPE 


FUEL FILTER (FRONT) 
[D13B2 EUROPE & KO Engine] 


FUEL 
RETURN PIPE 


[2-Carbureted Engine] 


FUEL FEED 
PIPE 








CARBURETOR 


CANISTER 


FUEL PUMP 


FUEL RETURN 
PIPE 


FUEL FILTER 
(FRONT) 


FUEL TANK 


<A} FUEL FILTER CAP 


K) 


FUEL FILTER (REAR) 


TWO-WAY VALVE 


FUEL VAPOR PIPE 
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Fuel Supply System 


Fuel Filters 


Replacement 


Replace both front and rear filters at every 2 years or 1. 


40,000 km (24,000 miles) whichever comes first. 


Do not smoke while working on the 2: 


fuel system. Keep open flame away from work area. 


Front 3. 


1. Use fuel line clamps to pinch off the fuel lines. 

2. Disconnect the fuel lines and remove the fuel filter. 
CAUTION: When disconnecting the fuel lines, slide 
back the clamps then twist the lines as you pull, to 
avoid damaging them. 

3. Install the new fuel filter. 


4. Remove the fuel line clamps: 


[D13B2 EUROPE & KQ Engine] 


EP 





FUEL FILTER 


[D15B4 (KQ CARB) Engine] 





FUEL FILTER 
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Rear 


Block front wheels. Jack up the rear of the car and 
support with jackstands. 


Push in the tab of the fuel filter to release the holder, 
then remove the filter from its bracket. 


Attach fuel line clamps to the fuel lines and discon- 
nect the lines from the filter. 


CAUTION: To avoid damaging the fuel lines when 
disconnecting, slide back the clamps then twist the 
lines as you pull. 


Install in the reverse order of removal. 





FUEL FILTER 





HOLDER 


FUEL LINE CLAMP 
07614—0050100 


E's 


Fuel Pump 


Description 


The simple mechanical fuel pump is driven by an eccentric cam on the camshaft. The pump is installed on the distributor 
mounting through a thick bakelite insulator to prevent heat transmission from the cylinder head. 


As the camshaft rotates, the eccentric cam causes the pump rocker arm to rise and fall. When the rocker arm pulls the 
diaphragm down against the spring force, the inlet valve opens and allows fuel to enter from chamber A into chamber 
B. When the diaphragm is released by the return movement of the rocker arm, the spring forces the diaphragm upward, 
producing pressure in the space above the diaphragm. This pressure closes the inlet valve and opens the outlet valve. 
Now fuel is forced from chamber B to chamber C. The fuel from the fuel pump enters the carburetor through a float 
valve in the float chamber. If the chamber is full, the float valve closes to that no fuel can enter. When this happens, 
the fuel is forced from chamber C to the fuel tank through the fuel return line. 


SUCTION 












CHAMBER A 


INLET VALVE 


CHAMBER B 


DIAPHRAGM 


PULL ROD 


\ 










ROCKER ARM 


DELIVERY 


CHAMBER C 


Return to 
fuel tank 
To Carburetor 


OUTLET VALVE 


(cont’d) 
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Fuel Supply System 


Fuel Pump (cont’d) 


Testing 


Do not smoke during the test. Keep any 
open flame away from your work area. 


NOTE: Check for a clogged fuel filter and/or fuel line be- 
fore checking fuel pump pressure. 


1. 


PRESSURE 
GAUGE 


Disconnect the fuel line at the fuel filter in the en- 
gine compartment, and connect a pressure gauge to 
it as shown. 


Disconnect the fuel return line at the fuel pump and 
plug the return fitting with a plug. 







PLUG — FUEL RETURN LINE 


Start the engine, and allow it to idle until pressure 
Stabilizes, then stop engine. 


Pressure should be: 
6.8—22.6 kPa 
(0.07 —0.23 kg/cm2, 1.0—3.2 psi) 


@ If gauge shows at least 6.8 kPa (0.07 kg/cm2, 
1.0 psi), go on to step 4. 

@ If gauge shows less than 6.8 kPa (0.07 kg/cm2, 
1.0 psi), replace pump and re-test. 
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4. Remove pressure gauge and hold a graduated 
container under the hose. 


5. Start the engine, and allow it to idle for 60 se- 
conds, then stop the engine. 


Fuel volume should be 833.3 cm? (27.9 02). 


®@ If fuel volume is less than specified, replace the 
fuel pump and re-test. 


NOTE: Check for a clogged fuel filter and/or fuel line 
before replacing pump. 


GRADUATED 
LITER OR QUART 
CONTAINER 





6. Remove the plug from fuel pump return fitting and 
reconnect return line. 



















Replacement 


Do not smoke while working on fuel sys- 
tem. Keep open flame away from work area. 


1. Attach fuel line clamps to fuel pump lines. 
2. Disconnect fuel lines at fuel pump. 
CAUTION: When disconnecting fuel lines, slide back 


clamps then twist lines as you pull, to avoid damag- 
ing them. 





FUEL PUMP 


3. Remove fuel pump. 


4. Install in the reverse order of removal. 


CAUTION: Make sure that the fuel lines are connected 
properly and securely. 
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Fuel Supply System 
Fuel Tank 


Replacement 


Do not smoke while working on fuel system. Keep open flame away from area. 
1. Block front wheels. Jack up the rear of the car and support with jackstands. 

Remove the drain bolt and drain the fuel into an approved container. 

Remove the rear seat (section 20). 

Disconnect the fuel gauge sending unit connector. 

Remove the fuel hose protector. 


Remove the heat shield. 


NOaRORN 


Disconnect the hoses. 


CAUTION: When disconnecting the hoses, slide back the clamps, then twist hoses as you pull, to avoid damaging 
them. 


8. Place a jack, or other support, under the tank. 
9. Remove the strap nuts and let the straps fall free. 


10. Remove the fuel tank. 
NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount. 


11. Install a new washer on the drain bolt, then install parts in the reverse order of removal. 









MAINTENANCE 
ACCESS COVER 


WASHER 
Replace. 


DRAIN BOLT 
50 N-m (5.0 kg-m, 36 Ib-ft) 


22 N-m (2.2 kg-m, 16 fb-ft} 


HEAT - : Ze 
TEED ~ = Su 7) ee HOSE 
; 4 PROTECTOR 
40 N-m 


(4.0 kg-m, 29 Ib-ft) 


11-148 


Air Intake System SE? 


Symptom-to-sub System Chart 


NOTE: 

®@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page isted at the top of that column. If inspection shows the system is OK, try the next system @, etc. 

® Before starting inspection, check that other items that affect engine performance are within specification. Check the 
self-diagnosis indicator (PGM-CARB), valve clearance, air cleaner, PCV vaive. In addition, check the ignition timing, 
function of the vacuum and centrifugal advance, and the condition of the spark plugs. If those items are all within 
specifications, begin with the troubleshooting listed in this page. 


THROTTLE CABLE 
ne Oe ee ee 


LOSS OF POWER . 
AFTERBURN 


HESITATION/SURGE 











AIR INTAKE CONTROL 
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Air Intake System 


Throttle Cable —£{———————_ $A 


Inspection/Adjustment 


1. Warm up the engine to normal Operating tempera- 
ture (the cooling fan comes on). 


2. Check that throttle cable operates smoothly with no 
binding or sticking. Repair as necessary. 


3. Start the engine and check cable free-play at throt- 
tle linkage at idle. Cable deflection should be 4— 10 
mm (3/16—3/8 in.) 

{1-Carbureted Engine] 


ADJUSTING NUT 
THROTTLE LINKAGE 


\ 





ABLE 
THROTTLE C LOCKNUT 


[2-Carbureted Engine] 
LOCKNUT 


=" 
PII mn 





ADJUSTING NUT 
THROTTLE CABLE 


THROTTLE LINKAGE 


4. \f deflection is not within specs, loosen locknut and 
turn adjusting nut until you can deflect cable as 
specified. Then tighten locknut. 


5. With cable properly adjusted, check throttle valve 
to be sure it opens fully when you push accelerator 
pedal to the floor. 


CAUTION: Check throttle valve to be sure it returns 
to idle position whenever you release accelerator. 


Installation 
{1-Carbureted Engine] 
1. Disconnect the hose from the throttle controller and 


connect a vacuum pump to the controller, then ap- 
ply vacuum. 





VACUUM 
PUMP/GAUGE 


THROTTLE CONTROLLER 


2. Fully open the throttle and choke valves, then close 
the throttle valve. Now, release the choke valve; the 
throttle linkage will be off the fast idle cam. 


3. Install the throttle cable in the throttle linkage. 


ADJUSTING NUT 


THROTTLE CABLE THROTTLE 


BRACKET 









CABLE 
HOUSING 


3 mm 


LOCKNUT 


4. Turn the adjusting nut until it is 3 mm (1/8 in.) away 
from the cable bracket. 
Tighten the locknut. 


5. Disconnect the vacuum pump and reconnect the 
throttle controller hose. 
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{2-Carbureted Engine) 
1. Disconnect the #6 vacuum hose from the throttle 


controller and connect a vacuum pump to the con- 
troller, the apply vacuum. 


THROTTLE CONTROLLER 


#6 VACUUM HOSE 
le De Ms 






2. Fully open the throttle valve, then install the throt- 
tle cable in the throttle linkage and instal! the cable 
housing in the throttle bracket. 


3. Warm up the engine to normal operating tempera- 
ture (the cooling fan comes on). 


4. Remove the cable housing from the throttle brack- 
et, set the adjusting nut on the throttle bracket. 
Adjust the adjusting nut so that its free play is O mm. 

5. Remove the cable housing from the throttle brack- 


et, reset the adjusting nut and tighten the locknut. 


ADJUSTING NUT 







LOCKNUT 
CABLE HOUSING 






THROTTLE. 
BRACKET 





THROTTLE CABLE 


6. Disconnect the vacuum pump and connect the #6 
vacuum hose. 
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Air Intake System 
Intake Air Control System 





Description 


The air intake system supplies filtered, temperature-controlled air to the carburetor. It consists of the air cleaner, air in- 
take pipe, carburetor, intake manifold and intake air control system. 

The intake air control system maintains uniform air temperature inside the air cleaner (approximately 25°C, 77°F). The 
carburetor receives fresh air, controlled within a narrow temperature range, regardless of outside temperature. 












COLD — Below 25°C (77°F) (approx.) HOT — Above 25°C (77°F) (approx.) 


Bleed Valve — closed, manifold vacuum builds. — open, manifold vacuum bleeds off 


Diaphragm — vacuum pulls up on control door. — internal spring pushes down on control 
door. 


Air Control Door — rises, pre-heated air enters (outside air — falls, outside air enters (heated air 
blocked). blocked). 


— prevents vacuum loss from air control diaphragm at wide-open throttle. 























Check Valve 
Fixed Orifice 








— prevents rapid pressure changes. Allows smooth operation of control door. 












{1-Carbureted Engine] 


AIR CONTROL 
DIAPHRAM AIR BLEED VALVE 







— TO INTAKE 


fees Ls MANIFOLD 


INTAKE 
DUCT 
FIXED 


CHECK ORIFICE 
VALVE 


([2-Carbureted Engine] 





EXHAUST MANIFOLD 





FIXED 
ORIFICE 
CHECK ——> 
VALVE 



















































































AIR CONTROL HOT AIR 
DIAPHRAGM INTAKE DUCT 
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Testing (COLD ENGINE) 


NOTE: Intake air temperature must be below 25°C 
(77°F) 


1. Disconnect the air intake duct and start the engine. 


The air control door should rise. 





CZ 


NYT] 
XO co 


AIR INTAKE DUCT 


@ !f not, disconnect the vacuum hose from the air 
control diaphragm, and connect a vacuum pump. 


There should be vacuum. 





AIR CONTROL 
DIAPHRAGM 


— If there is vacuum, replace the air control di- 
aphragm and retest. 

— If there is no vacuum, check the vacuum hose for 
proper connection, cracks, blockage or discon- 
nected hose, and replace the air bleed valve. 


Testing (HOT ENGINE) 


1. Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


The air control door should be down. 


@ If not, disconnect the vacuum hose from the air 
control diaphragm, and connect a vacuum pump. 


There should be no vacuum. 


— If there is no vacuum, replace the air control 
diaphragm and retest. 

— |f there is vacuum, replace the air bleed valve and 
retest. 





11-153 


Emission Control System 
Sympton-to-sub System Chart 


NOTE: 

@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @). Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next system @), etc. 

@ Before starting inspection, check that other items that affect engine performance are within specification. Check the 
self-diagnosis indicator (PGM-CARB), valve clearance, air cleaner, and PCV valve. In addition, check the ignition tim- 
ing, function of the vacuum and centrifugal advance, and the condition of the spark plugs. If those items are all within 
specifications, begin with the troubleshooting listed in this page. 





FEEDBACK THROTTLE EVAPORATIVE 
CONTROL CONTROL CONTROL 





ENGINE WON’T START 


DIFFICULT TO START 
ENGINE 


WHEN COLD FAST 
IDLE OUT OF 
SPECIFICATION 


WHEN WARM 
ENGINE SPEED 
TOO HIGH 
WHEN WARM 
ENGINE SPEED 
TOO LOW 





IRREGULAR IDLING 





ROUGH IDLE/ 
FLUCTUATION 


WHILE 
WARMING UP 


FREQUENT STALLING 
AFTER 
WARMING UP 





MISFIRE OR 
ROUGH RUNNING 


LOSS OFF 

POWER 
POOR PERFORMANCE 

AFTERBURN 


HESITATION/SURGE 
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System Description 





[D13B2 EUROPE & KO and D15B4 (KO CARB) Engine] 
The emission control system includes the feedback con- 
trol system, catalytic converter, throttle control system, 
positive crankcase ventilation system and evaporative 
control system. 


(D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 
The emission control system includes the throttle con- 
trol system, positive crankcase ventilation system and 
* evaporative control system. *: KY only 


The emission control systems are designed to meet fed- 
eral and state emission standards. 





Tailpipe Emissions 


Inspection 


NOTE: It is not possible to use a CO meter to adjust the 
idle mixture; the effect of the catalytic converter prevents 
accurate tracking of such small changes in air-fuel ratio. 


Do not smoke during this procedure. Keep 
any open flame away from your work area. 


1. Follow steps the propane enrichment method (KS 
only). 


Warm up and calibrate the CO meter according to 
the meter manufacture’s instructions. 


Check idle CO with the headlights, heater blower, 
rear window defogger, cooling fan, and air condition- 
er off. 


Specified CO% 
KQ: 0.5% 
Ex. KO Others: 0.2% 
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Emission Control System 


Catalytic Converter [D13B2 EUROPE & KO and D15B4 (KQ CARB) Engine] 


Description 


The 3-way catalytic converter is used to convert 
hydrocarbons (HC), carbon monoxide (CO), and oxides 
of nitrogen (NOx) in the exhaust gas, to carbon dioxide 
(CO), dinitrogen (Nz} and water vapor. 


HOUSING 


CATALYST 





FRONT OF © 
VEHICLE 
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Inspection 


If excessive exhaust system back-pressure is sus- 
pected, remove the catalytic converter from the car and 
make a visual check for plugging, melting or cracking of 
the catalyst. Replace the catalytic converter if any of 
the visible area is damaged or plugged. 


CATALYTIC 

CONVERTER 

Removal installation, section 9 
Inspect housing for cracks or 
other damge. 

Inspect element for clogging 
by looking through the inside. 


HEAT SHIELD 






22 N-‘m 
{2.2 kg-m, 16 lb-ft) 








GASKET 
Replace 


HEAT-SHIELD 


a & 
Emission Control System 
Feedback Control [D13B2 EUROPE & KO and D15B4 (KO CARB) Engine] 


Description 


Air-fuel mixture ratio feedback on this vehicle is performed using the oxygen sensor, the EACV and the control unit. The 
oxygen sensor, sends the signal to the control unit on order to judge whether the air-fuel ratio is richer or leaner than 
the stoichiometric air-fuel ratio. The control unit receives other signals from speed sensor, TW sensor, vacuum switch, 
ignition coil, MAP sensor and TA sensor, and sends the electric current to the EACV. 


The EACV opens the air passage from the air cleaner case to the intake manifold in proportion to the intensity of the 
electric current received from the control unit. 


This feedback system has four functions: 


air-fuel ratio control 
shot air control 
deceleration air supply 
hot engine start control 


= PON > 


Air-fuel ratio control 


The system is designed to achieve a stoichiometric air-fuel mixture ratio making the most of the three-way catalyst 
performance to give a simultaneous reduction of hydrocarbons, carbon monoxide and oxides of nitrogen. The carbu- 
retor air-fuel mixture is basically calibrated on the richer side of the stoichiometric ratio, and the air supply through 
the EACV dilutes the mixture for controlling the mixture close to the stoichiometric. 

The system performs feedback function in most of the driving conditions based on the output from the oxygen sen- 
sor. However, the system stops this feedback function when the engine needs richer or leaner mixture for the oper- 
ating condition, such as when the vehicle is in a power mode, or when the engine is warming up. 


2. Shot air control 


The system provides air into the intake manifold to improve emissions performance and prevent afterburning due 
to the over-rich mixture during short deceleration. 


The control unit receives signals of vehicle speed, engine coolant temperature, intake manifold vacuum and engine 
speed. And shot air is induced from the EACV when the manifold vacuum increases suddenly except when the vehi- 
cle is moving at a very low speed with the engine coolant temperature below the normal operating level. 


The amount of air supplied into the intake manifold depends on the amount of the manifold vacuum increase. 


(cont'd) 
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Emission Control System 
Feedback Control [D13B2 EUROPE & KO and D15B4 (KO CARB) Engine] 
(cont'd) 


3. Deceleration air supply 


This system is designed to improve emission performance by supplying air into the intake manifold during decelera- 
tion in relatively high engine speed. 


The control unit receives signals from the MAP sensor, TW sensor, speed sensor, vacuum switch, gear position switch 
and ignition coil, and identifies driving conditions for deceleration air supply. The control unit transmits the electric 
current to the EACV which opens and supplies air into the intake manifold. 


4. Hot engine start control! 


This system is designed to provide air into the intake manifold for engine starting when engine coolant temperature 
is very high. 


The control unit receives the signal of engine coolant temperature. When it is higher than the normal temperature, 
the EACV is activated to supply air into the intake manifold before the vehicle speed exceeds the set speed. 





{1-Carbureted Engine] . VACUUM SWITCH 
CLUTCH SWITCH 


aad A/C SWITCH 


L435} TW SENSOR 

















0, SENSOR 


Rr 




















[2-Carbureted Engine] A/T SHIFT POSITION CONSOLE SWITCH 
VACUUM SWITCH 
AIC SWITCH 
BRAKE SWITCH 
} TW SENSOR 
CLUTCH SWITCH 
WIPER/WASHER SWITCH 
SPEED SENSOR 
P/S OIL PRESSURE SWITCH 

















ASH 

















A<H 


[oy Oz SENSOR 


}_b-ah 
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Troubleshooting Flow Chart EACV 


Inspection of EACV. 


Start the engine and warm up to 
normal operating temperature (the 
cooling fan comes on). 













[D13B2 EUROPE & KO Engine] {D15B4 (KQ CARB) Engine] 









{[D13B2 EUROPE & KQ Engine]: 
Remove the air cleaner cover. 
[D15B4 (KO CARB) Engine]: 
Disconnect the EACV hose from 
the air cleaner. 





Raise the engine speed to 5,000 
min7' (rpm) 


YES 


NO 





Check the self-diagnosis indicator 
(page 11-21). If OK, replace the 
EACV and retest. 






Raise the engine speed to 5,000 


min~' (rpm), then close the 
throttle suddenly. 


NO 
Check the self-diagnosis indicator 
(page 11-21). 
YES 
YES Go to EACV trouble- 
Does LED indicate code 14 ? shooting flowchart 


(page 11-160). 








NO 


Check the hose for proper con- 
nection, cracks, brockage or dis- 


connected hose. ff OK, replace 
the EACV and retest. 





EACV is OK. 


(cont'd) 
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Emission Control System 


Feedback Control [D13B2 EUROPE & KO and D15B4 (KO CARB) Engine] — 
(cont'd) 
Troubleshooting Flowchart EACV 

















Self-diagnosis LED indicator indicates CODE 14: A problem in the Electronic Air Control Valve (EACV) circuit. 


The EACV opens the air passage from the air cleaner case to the intake manifold in proportion to the intensity of the 
electric current received from the control unit. 
















































































[D13B2 EUROPE & KQ Engine] [D15B4 (KO CARB) Engine] 
TO INTAKE TO AIR 
VALVE SHAFT MANIFOLD CLEANER 
oe VALVE 
SPRING 
owPMoog 
. 
—_ OL 
: SPRING COIL VALVE VALVE 
CoiL Me A esoik SHAFT 
AIR 
INTAKE 
MANIFOLD CLEANER 


—Engine is running. 
—LED indicates CODE 14. 
Turn the ignition switch OFF. 


Remove BACK UP fuse in the 
under-hood relay box for 10 se- 
conds to reset control unit. 


Start engine. 


Does LED indicates CODE 14 ? 
YES 


Disconnect the 2P connector on 
the EACV. 

Measure resistance between the 
2 terminals on the EACV. 


(To page 11-161) 























Intermittent failure (test driving 
may be necessary). 


[D713B2 EUROPE & KO Engine] [D15B4 (KQ CARB) Engine] 
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(From page 11-160) 


NO 
Is there 6—20 Q ? 


YES 


Check for continuity to body 


ground on each terminal on the 
EACV. 





ne ‘ YES 
Does continuity exist ? 


NO 


Reconnect the 2P connector to 
EACV. 


Connect the test harness between 
the control unit and connector. 


Disconnect *’B’’ connector from 
the main wire harness only, not 
the control unit (page 11-22). 





Check for continuity between B2 
terminal and the body ground. 


ion ; NO 
Does continuity exist ? 


YES 


Measure resistance between B1 
(+) terminal and B3 (—) terminal. 


NO 


Is there 6—20 Q ? 
YES 






Substitute a known-good control 
unit and recheck. If prescribed 
voltage is now available replace 
the original control unit. 


Replace EACV. 


Replace EACV. 


00000000 
@OO00000 





B2 
= 


Repair open in BLK wire between 
control unit (B2) and G101. — 


6—20 2? 


B1 B3 


66000000 £ 
OOCOCOOCO F 


Repair open in GRN/WHT, BLU 
wire between control unit (B1} 
and EACV or BLU/YEL, BLU/GRN 
wire between control unit (B3) 
and EACV. 





| OOCOOC000000 
4 OCOOC0000000 


O0000000000 
OCO000000000 
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Emission Control System 
Throttle Control System 


















Description 


The throttle controller functions as a dashpot and a cranking opener. The dashpot is provided to control hydrocarbon 
emissions during vehicle deceleration or during shifting gears by preventing the throttle valve from shutting rapidly. 


When the engine is at idle, intake manifold vacuum is applied on the diaphragm of the throttle controller through the 
orifice of the install pipe or solenoid valve and pulls up the diaphragm rod, so that the throttle valve is in the idle position. 


After the vehicle starts to run, and as the intake manifold vacuum decreases the vacuum stored in the throttle controller 
leaks through the orifice of the install pipe or solenoid valve and throttle controller ceases to pull the diaphragm rod. 


When the vehicle deceralates or when the manual transmission is shifted, the throttle valve closes rapidly to the position 
where the throttle valve lever is stopped with the diaphragm rod, and gradually returns to the idle position as high intake 
manifold vacuum slowly reaches the diaphragm of throttle controller through the orifice of install pipe or solenoid 
valve. 


During cranking with the starter, the spring in the throttle controller pushes the throttle valve open a certain amount 


for assisting engine starting. 


[D13B2 ERUOPE & KO Engine] [D12B1, D13B3 EXCEPT EUROPE and D15B3 Engine] 
WL | [>a THERMOVALVE THERMOVALVE 













































THROTTLE 
CONTROLLER 


THROTTLE 
CONTROLLER 


(D15B4 (KQ CARB) Engine] 





VACUUM 
SWITCH 












SPEED SENSOR 















a TW SENSOR 
merece A/C SWITCH 
THROTTLE 

CONTROLLER CLUTCH SWITCH 



















A/T SHIFT 
POSITION 
CONSOLE 
SWITCH 


PRESSURE 
SWITCH 


















THROTTLE 
CONTROLLER 
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Testing (HOT ENGINE) 


1. Start the engine and warm up to normal operating 
temperature (the cooling fan comes on). 


2. Disconnect the #6 vacuum hose from the throttle 
controller and check the engine speed. 


Engine speed should be: 


| Manual —|_ 2,200+ 500 min-1 (rpm) 
1,800; 600 min=" tom 


[1-Carbureted Engine] 


# 6 VACUUM HOSE 





THROTTLE CONTROLLER 


[2-Carbureted Engine] 





# 6 VACUUM HOSE THROTTLE 


CONTROLLER 


@ If the engine speed is excessively high, adjust by 
turning the adjusting. 


[1-Carbureted Engine] 





1] 






x 


SEF] 
Of 


seal (0 


ADJUSTING SCREW 


[2-Carbureted Engine] 


ADJUSTING 
SCREW B 


@ If the engine speed does not change, connect a 
vacuum pump to the #6 vacuum hose and check 
vacuum. 


There should be vacuum. 


(cont’d) | 
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Emission Control System 
Throttle Control System (cont'd) 


{1-Carbureted Engine] 


# 6 VACUUM 
HOSE 


VACUUM 
PUMP/GAUGE 


THROTTLE CONTROLLER 


(2-Carbureted Engine] 


#6 VACUUM HOSE 


— If there is no vacuum; 
1-Carbureted Engine: 
check the #6 vacuum hose for proper connec- 
tion, cracks, blockage or disconnected hose and 
replace the thermovalve. 
2-Carbureted Engine: 
check the #6, #12 vacuum hose for proper con- 
nection, cracks, blockage or disconnected hose. 
If OK, go to A/C idle boost solenoid valve 
troubleshooting (page 11-79). 
If there is vacuum, replace the throttle controller 
and retest. 


3. Reconnect the #6 vacuum hose and check the idle 
speed. 


Idle speed should be within specification (page 
11-104). 
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FE 


Positive Crankcase Ventilation 


Description 


A positive crankcase ventilation (P.C.V.) system is used to vent oil-contaminating blow-by gas from the crankcase back 
through the air intake system. A baffled chamber separates oil particles from the blow-by gas, to prevent the intake sys- 
tem from being soiled or contaminated. 


In proportion to the negative pressure on the intake manifold, the P.C.V. valve installed at the exit part of the breather 
chamber is lifted and the blow-by gas is sucked directly into the manifold. 


[1-Carbureted Engine] 




















BREATHER 
CHAMBER 





[2-Carbureted Engine] 


BLOW-BY FILTER 











BREATHER 
CHAMBER 





@ BLOW-BY VAPOR 
<— FRESH AIR 





(cont'd) 
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Emission Control System 
Positive Crankcase Ventilation (cont'd) 





PCV Valve Test 2. Remove the PCV valve from the intake mainfold and 


connect a vacuum pump. 
1. Check the crankcase ventilation hoses and connec- 


tions for leaks and clogging. PCV VALVE 


{1-Carbureted Engine] 
BREATHER HOSE 





VACUUM PUMP/GAUGE 


3. Pinch the hose as illustrated above, apply 400— 500 
se Pe mmHg (16—20 in. Hg) of vacuum, unpinch the hose 
PCV and promptly check for a clicking sound at the PCV 
VALVE valve. 
PCV HOSE 


{2-Carbureted Engine] 


@ If no clicking sound is heard, replace PCV valve 
and recheck. 
BREATHER HOSE 
N 





11-166 















Blow-by Filter Test 
Inspect the condition of the blow-by filter. 
@ Replace the filter in the following instances: 
— When the filter is stuck fast and oil is dripping or 
seeping through. 
— When the filter is covered with dust and dirt so 


that clogging is evident. 


(1-Carbureted Engine] 





BLOW-BY 
FILTER 


[2-Carbureted Engine] 


BLOW-BY 


FILTER 
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Emission Control System 


Evaporative Emission Control 


[D13B2 EUROPE & KQ, D15B3 (KY) and D15B4 (KO CARB) Engine] 


Description 


{1-Carbureted Engine] 


The evaporative controls are designed to minimize the amount of fuel vapor escaping to the atmosphere. The system 
consists of the following components. 


A. 


11 


Charcoal Canister 


A canister for the temporary storage of fuel vapor until the fuel vapor can be purged from the canister into the engine 
and burned. 


Vapor Purge Control System 
Canister purging is accomplished by drawing fresh air through the canister and into the carburetor. The ported vacu- 
um is controlled by the purge control diaphragm valve and the * purge cut-off solenoid valve. 

*:D13B2 EUROPE & KQ Easing 
Fuel Tank Vapor Control System 
The Fuel Cut-Off Valve and Liquid Vapor Separator prohibit liquid fuel entering the two-way valve. When fuel vapor 


pressure in the fuel tank is higher than the set value of the two-way valve, the valve opens and regulates the flow 
of fuel vapor to the canister. 


. Air Vent Cut-Off Diaphragm 


When the engine is not running, the air vent passage in the float chamber is cut-off by the valve attached to the 
diaphragm so that fuel vapor in the float chamber can be vented into the charcoal canister. When the engine is run- 
ning, manifold vacuum holds the cut-off diaphragm open. * The vacuum holding solenoid valve stabilizes the manifold 
vacuum at the diaphragm. 
** The air vent cut-off solenoid valve controls the manifold vacuum of the diaphragm. 
*: D13B2 EUROPE & KO Engine 
**: D15B3 (KY) Engine 


Fuel Filler Cap 


A two-way valve in the fuel filter cap acts as a safety device if the evaporative control system malfunctions. 


Carburetor Fuel Cut-Off 


When the engine is not running, the fuel passages for the slow primary fuel metering system are cut-off by a solenoid 
valve so that fuel in the float chamber cannot enter the carburetor bore. 
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[D13B2 EUROPE & KQ Engine] 

























































VACUUM HOLDING PURGE CUT-OFF 
SOLENOID VALVE SOLENOID VALVE 
| SS 
AIR VENT 
CUT-OFF 
DIAPHRAGM 
L 
SPEED SENSOR 
MAP CLUTCH SWITCH 
SENSOR AIC SWITCH 
TW SENSOR 
(ee a 
ra} 
To Lea fe a 2 
FUEL C5) oUt og if 
TANK wy < 
TWO-WAY CHARCOAL oli < 
VALVE ae CANISTER — 


(D15B3 (KY) Engine] 














AIR VENT CUT-OFF 
AIR VENT SOLENOID VALVE 
CUT-OFF 


DIAPHRAGM 











[ 














TO 
FUEL 
TANK 











| -4F-4]t 





CHARCOAL 


ae ee CANISTER 


VALVE 


(cont'd) 
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Emission Control System 


Evaporative Emission Control [D13B2 EUROPE & KO, D15B3 (KY) and —— 
D15B4 (KO CARB) Engine] (cont'd) 


{2-Carbureted Engine] 


The evaporative controls are designed to minimize the amount of fuel vapor escaping to the atmosphere. The system 
consists of the following components. 


A. Charcoal Canister 


A canister for the temporary storage of fuel vapor until the fuel vapor can be purged from the canister into the engine 
and burned. 


B. Vapor Purge Control System 


Canister purging is accomplished by drawing fresh air through the canister and into a port on the throttle body. The 
ported vacuum is controlled by the Purge Control Diaphragm Valve. 

When the coolant temperature is above 55°C the thermovalve directs manifold vacuum to the purge control 
diaphragm valve. 

When the coolant temperature is below 55°C the thermovalve does not provide manifold vacuum to the purge con- 
trol diaphragm vatve. 


C. Fuel Tank Vapor Control System 


The Fuel Cut-Off Valve and Liquid Vapor Separator prohibit liquid fuel entering the two-way valve. 
When fuel vapor pressure in the fuel tank is higher than the set value of the two-way valve, the valve opens and 
regulates the flow of fuel vapor to the canister. 


D. Carburetor Vapor Control System 


The air vent cut-off solenoid valve regulates air flow to the carburetor float bowls. When the ignition switch is turned 
OFF the outer air vent passage opens, so that fuel vapor in the float bowls can be vented into the charcoal canister. 
When the ignition switch is turned ON the air vent cut-off solenoid valve opens the inner air vent passage, so that 
fuel vapor in the float bowls can be vented into the air cleaner. 

There is also an inner vent solenoid valve to control air flow to the carburetor float bowls. When the ignition switch 
is turned ON the inner vent solenoid valve normaly opens the sub inner air vent passage, but will only allow fuel 
vapor to be vented to the air cleaner. 


= l | i THERMOVALVE 
if 




















AIR VENT 
CUT-OFF 
SOLENOID VALVE 









SATs 








INNER VENT 
SOLENOID VALVE 











I -Abalt-~e 











TWO-WAY 
: == VALVE 
Seen 
FUEL TANK CHARCOAL nies 
CANISTER 
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Testing (COLD ENGINE) 


[D13B2 EUROPE & KQ and D15B4 (KQ CARB) 
Engine] 


NOTE: Engine coolant temperature most be below 55°C 
(131°F). 


1. Disconnect the #7 vacuum hose at purge control 
diaphragm valve and connect vacuum pump/gauge 
to the hose. 


PURGE CONTROL 
DAIPHRAGM VALVE 







VACUUM 
PUMP/GAUGE 


#7 VACUUM HOSE 


2. Start the engine and allow to idle. 
There should be no vacuum. 
@ if there is no vacuum, go to hot engine test (next 
column). 
@ If there is vacuum; 


(D13B2 EUROPE & KQ Engine]: 


go to purge cut-off solenoid valve trouble- 
shooting (page 11-174). 


[D15B4 (KQ CARB) Engine]: 


replace the thermovalve and retest. 


Testing (HOT ENGINE) 


1. Disconnect the #7 vacuum hose at the purge con- 
trol diaphragm valve and connect a vacuum 
pump/gauge to the hose. 


PURGE CONTROL 
DIAPHRAGM VALVE 





#7 HOSE 
VACUUM PUMP/GAUGE 


2. Start the engine and warm up to normal operating 


temperature (the cooling fan comes on). 
There should be vacuum. 


@ If there is vacuum, go to step 3. 
@ |f there is no vacuum; 


[D13B2 EUROPE & KQ Engine]: 


go to purge cut-off solenoid valve trouble- 
shooting (page 11-174). 


{D15B3 (KY) Engine]: 


check the # 7 vacuum hose for proper connec- 
tion, cracks, brockage. or disconnected hose. 


[D15B4 (KQ CARB) Engine]: 


replace the thermovalve and retest. 


(cont'd) 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KQ, D15B3 (KY) and 
D15B4 (KQ CARB) Engine] (cont'd) 





3. Disconnect a vacuum pump/gauge and reconnect 
hose. “PCV’’ FITTING 





“PURGE” FITTING 
4. Remove fuel filter cap. 


5. Remove the canister purge air hose from frame and 
connect hose to a vacuum gauge as shown. 


VACUUM/PRESSURE GAUGE 


VACUUM PUMP/ 
GAUGE 






CHARCOAL 
CANISTER 


@ If vacuum remains steady, go on to step 7. 
@ If vacuum drops, replace the canister and retest. 


9. Restart the engine. Reconnect the hose to the 
6. Raise engine speed to 3,500 min-1 (rpm). canister PCV fitting. 
Vacuum should appear on the gauge within 1 PURGE side vacuum should drop to zero. 


minute. : 
@ If PURGE side vacuum does not drop to zero, 


@ if vacuum appears on the gauge in 1 minute, re- replace the canister and retest. 


move the gauge and go on to step 8. T fitti h 
®@ If no vacuum, disconnect the vacuum gauge and 10. Connect a vacuum pump to TANK fitting as shown, 


reinstall the fuel filler cap. and apply vacuum. 


7. Remove the charcoal canister and check for signs If should not hold vacuum. 


of damage. “TANK” FITTING 


@ If damaged, replace the canister. 
@ If OK, go on to step 8. 


8. Stop the engine. Disconnect the hose from the 
canister PCV fitting. 
Connect a vacuum pump to the canister PURGE fit- 
ting as shown, and apply vacuum. 


Vacuum should remain steady. 





@ If it does not hold vacuum, reinstall fuel filler cap 
and canister; test is complete. 
@ If it holds vacuum, replace canister and retest. 
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Air Vent Cut-off Diaphragm 6. Turn ignition off. Vacuum should drop to zero. 
([D13B2 EUROPE & KO and D15B3 (KY) Engine] 


7. Disconnect the vacuum pump from vacuum holding 
solenoid valve hose and connect to air vent cut-off 
diaphragm. Apply vacuum. 


1. Disconnect the #8 vacuum hose at the air vent cut- 
off diaphragm and install a vacuum pump/gauge to 
the hose. 








AIR VENT 
CUT-OFF 
DIAPHRAGM 


VACUUM PUMP/ GAUGE 


2. Apply vacuum. Vacuum should not be held. 


3. Turn ignition switch on. 





4. Apply vacuum. Vacuum should remain steady. 


@ If vacuum holds go no to step 5. 


@ If vacuum does not hold, check the #8, #12 Vacuum should remain steady. 
vacuum line for proper connection, cracks or dis- 
connected hose. @ If vacuum remains stable, diaphragm is OK. 
(D13B2 EUROPE & KO Enginel: @ If vacuum decrease, replace diaphragm and 
retest. 


lf OK, go to the air vent cut-off solenoid valve 
troubleshooting (page 11-176). 


[D15B3 (KY) Engine]: 


If OK, go to the vacuum holding solenoid valve 
troubleshooting (page 11-178). 


5. Start engine allow to idle and check for vacuum. 
Vacuum should be available. 


®@ If vacuum is available, go to step 6. 

@ If vacuum is not available, check the #8, #12 
vacuum line for proper connection, crocks or dis- 
connected hose. 


[D13B2 EUROPE & KO Engine]: 


If OK, go to the air vent cut-off solenoid valve 
troubleshooting (page 11-176). 


{D15B3 (KY) Engine]: 


1f OK, go to the vacuum holding solenoid valve 
troubleshooting (page 11-178). 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KQ, D15B3 (KY) and —— 
D15B4 (KO CARB) Engine] (cont'd) 
Troubleshooting Flowchart Purge Cut-off Solenoid Valve 
When the engine coolant temperature is above the set temperature of the TW sensor, the purge cut-off solenoid valve 
is activated by the control unit receiving signals from each sensor. 


[D13B2 EUROPE & KQ Engine] 


PURGE CUT-OFF 
SOLENOID 
VALVE 






Inspection of Purge Cut-off Sole- 
noid valve. 


Open the control box. 


Disconnect the lower vacuum 
hose of the solenoid vaive from 
the joint and connected a 
vacuum pump. 


VACUUM 
PUMP/ 





Disconnect the # 7 vacuum hose 
from the joint and connect a vacu- 
um gauge. 


Start the engine. ve 
aN 
ae 





Apply vacuum. 


NOTE: Engine coolant temperature 
' must be below 55°C (131°F). 


Disconnect the connector on the 
control box. 
Start the engine. 


Warm up to normal operating Measure voltage GRN/ORN (+) 
temperature (the cooling fan terminal and BLK terminal. 
comes on). 
YES 5 
valve. 


NO 























Measure voltage GRN/ORN (+) 
terminal and body ground. 


; 


(To page 11-175) 


— 








(To page 11-175) 
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(From page 11-174) (From page 11-174) 






Repair open in BLK wire 
between the solenoid 
valve and G201 (RHD: 
G301) 








ts there battery voltage? 














Check the self-diagnosis indicator 
(page 11-21). If OK, inspect open 
in GRN/ORN wire between the 
solenoid valve and control unit 
(B12). 








Is vacuum indicated on the \NO ee : 
gauge? Turn the ignition switch OFF. 
YES 
Disconnect the connector on the 
control box. 


Start the engine. 


Purge Cut-off Solenoid Valve is 
OK. 





Measure voltage between GRN/ 
ORN (+) terminal and BLK (—-) 
terminal. 






Check the self- 
diagnosis indicator 
(page 11-21). 


YES If OK, substitute a 
Is there voltage ? known-good control 


unit and retest. If sym- 
ptom goes away, 
replace the original con- 
trol unit. 


NO 


Replace the solenoid valve 





(cont'd) 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KO, D15B3 (KY) and 
D15B4 (KO CARB) Engine] (cont'd) 


Troubleshooting Flow Chart Vacuum Holding Solenoid Valve 





When the engine is not running, the air vent passage in the float chamber is cut-off by the valve attached to the diaphragm 
so that fuel vapor in the float chamber can be vented into the charcoal canister. When the engine is running, manifold 
vacuum holds the cut-off diaphragm open. The vacuum holding solenoid valve stabilizes the manifold vacuum at the 
diaphragm. 


(D13B2 EUROPE & KQ Engine] 

VACUUM HOLDING 
Inspection of Vacuum Holding SOLENOID 
Solenoid Valve. VALVE 


Ei 






VACUUM 
PUMP/ 





Disconnect the #8 vacuum hose 
from the vacuum hose manifold 
and connect a vacuum pump. 


Disconnect the lower hose of the 
solenoid valve from the joint. 


| 
i y | 
1 

Apply 100 mmHg (4 in. Hg) vacu- . nr So 

um to the hose. \ 

Does solenoid valve hold YES 

vacuum? Replace the solenoid valve. 


NO 


Turn the ignition switch ON. 


NO 
Does solenoid valve hold E 
vacuum? Turn the ignition switch OFF. 


YES 




















Disconnect the 8P connector on 
the control box. 


Measure voltage between BLK/ BLK 
YEL (+) terminal and BLK (—) 
terminal. 


YES 
Is there battery voltage? Replace the solenoid 
valve. 
NO 


(To page 11-177) 





Vacuum Holding Solenoid Valve is 
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(From page 11-176) 





Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 


Is there battery voltage? 


YES 








Repair open in BLK/YEL 
wire between the igni- 
tion switch and the 
connector as well as 
ACG(S) fuse. 














Repair open in BLK wire between 
the solenoid valve and G201 
(RHD: G301). 


(cont'd) 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KQ, D15B3 (KY) and 
D15B4 (KQ CARB) Engine] (cont'd) © 
Troubleshooting Flow Chart Air Vent Cut-off Solenoid Valve 


When the engine is not running, the air vent passage in the float chamber is cut-off by the valve attached to the diaphragm 
so that fuel vapor in the float chamber can be vented into the charcoal canister. When the engine is running, manifold 
vacuum holds the cut-off diaphragm open. The air vent cut-off solenoid valve controls the manifold vacuum at the di- 


aphragm. 
{D15B3 (KY) Engine) 





Inspection of Air Vent Cut-off 
Solenoid Valve. 





Disconnect the # 8 vacuum hose 
from the vacuum hose manifold 
and connect a vacuum gauge. 









#8 VACUUM 


Disconnect the #12 vacuum HOSE VACUUM 
hose from the joint and connect PUMP/ 
a vacuum pump. GAUGE 





AIR VENT 


CUT-OFF 
- SOLENOI 
Apply 100 mmHg (4 in. Hg) vacu- Shue 0 
um to the hose. s 
YES _ 
Is vacuum indicated on the S 
gauge? Replace the solenoid valve. 


NO 


Turn the ignition switch ON. 


Apply 100 mmHg (4 in.Hg) vacu- 
um to the hose. 


Is vacuum indicated on the \N 
gauge? 
YES 











Turn the ignition switch OFF. 


Disconnect the 4P connector of 
the solenoid valve. 
























Measure voltage between 
BLK/YEL (+) terminal and BLK 
(—) terminal. 


Is there battery voltage ? 
NO 


(To page 11-179) 






Replace the solenoid 
valve. 





Air Vent Cut-off Solenoid Valve is 
OK. 
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(From page 11-178) 






Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 


NO 
Is there battery voltage ? 


YES 



















Repair open in BLK/YEL 
wire between the igni- 
tion switch and the 
connector as well as 
ACG{(S) fuse. 














Repair open in BLK wire between 
the solenoid valve and G201 
{RHD:G301) 






(cont’d) 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KQ, D15B3 (KY) and 
D15B4 (KO CARB) Engine] (cont'd) 


Troubleshooting Flow Chart Inner Vent Solenoid Vaive 





The inner vent solenoid valve remains closed during engine cranking in order to facilitate engine startability by preventing 
fuel vapor in the float chamber from drawing into carburetor. 


When the engine starts to run, the inner vent solenoid valve is activated to open the passage from air cleaner case. 


[D15B4 (KQ CARB) Engine] 


INNER VENT 
Inspection of Inner Solenoid oN SOLENOID VALVE 
Valve. 2 


Remove the air cleaner cover and 
filter element. 


Disconnect two vacuum hose 





from the carburetor and connect 
a vacuum pump. 





Apply vacuum. 


Does solenoid valve hold NO 


Replace the solenoid valve. 
vacuum? 


YES 


Start the engine. 











Apply vacuum. 


Does solenoid valve hold YES Turn the ignition switch OFF. 
vacuum? 


NO 
Disconnect the 3P connector near 
the air cleaner 


Start the engine. 





Inner Vent Solenoid Valve is OK. 


Measure voltage between BLK/ 


YEL (+) terminal and BLK (-} 
terminal. 





ae ; 5 YES Replace the solenoid 
s there voltage ? valve. 
NO 


(To page 11-181) 
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(From page 11-180) 











Measure voltage between 
BLK/YEL (+) terminal and body 
ground. 


Is there battery voltage ? 







Repair open in BLK wire 
between the solenoid 
valve and G101. 







Check the BLK/YEL wire between 
the ignition switch and the sole- 
noid valve as well as No. ACG(S) 
fuse. 


(cont'd) 





11-181 


Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KO, D15B3 (KY) and 
D15B4 (KQ CARB) Engine] (cont'd) 


Troubleshooting Flow Chart Air Vent Cut-off Solenoid Valve 





The air vent cut-off solenoid valve remains closed during engine cranking in order to facilitate engine startability by preventing 
fuel vapor in the float chamber from drawing into carburetor. 


When the engine starts to run, air vent cut-off solenoid valve is activated to open the passage from air cleaner case. 


[D15B4 (KQ CARB) Engine] 


Inspection of Air Vent Cut-off 
Solenoid Valve. 


Disconnect the upper hose of the 
solenoid valve from the air clean- 
er and connect a vacuum pump. 


Disconnect the lower hose of the 
solenoid valve. 
Apply vacuum. 


Does solenoid valve _ hold 
vacuum? 


Start the engine. 


Apply vacuum. 

















VACUUM PUMP/GAUGE 


/ It 







AIR VENT CUT-OFF SOLENOID VALVE 






Replace the solenoid valve. 














Does solenoid valve hold 
vacuum? 


Turn the ignition switch OFF. 










Air Vent Cut-off Solenoid Valve is 
OK. 

































Disconnect the 14P connector on 
the air vent cut-off solenoid valve. 
Start the engine. 






(To page 11-183) 
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{From page 11-182) 





Measure voltage between 
YEL/BLK (+) terminal and body 
ground at the 14P connector. 


Is there battery voltage? 


NO 








Repair open or short in 
BLK/YEL wire between 
the solenoid valve and 
the 14P connector. 

If OK, replace the sole- 
noid valve. 














Repair open or short in YEL/BLK, 
BLK/YEL wire between the igni- 
tion switch and the 14P connec- 
tor as well as No. ACG (S) fuse. 





(cont'd) 
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Emission Control System 


Evaporative Emission Controls [D13B2 EUROPE & KQ, D15B3 (KY) and 
D15B4 (KQ CARB) Engine] (cont'd) 


Two-Way Valve 
1. Remove the filler cap. 
2. Remove vapor line from the fuel tank and connect 


a T-fitting from a vacuum gauge and vacuum pump 
as shown. 





VACUUM/ 
PRESSURE 






VACUUM 
PUMP/GAUGE T-FITTING 


3. Slowly draw a vacuum while watching the gauge. 


Vacuum should stabilize at 5 to 15 mmHg (02. to 
0.6 in.Hg). 


@ if vacuum stabilizes momentarily (two-way valve 
opens) between 5 and 15 mmHg (0.2 and 0.6 in. 
Hg), go on to Step 4. 


@ If vacuum stabilizes (valve opens) below 5 mmHg 


(0.2 in.Hg) or above 15 mmHg (0.6 in.Hg), install 
new valve and retest. 
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4. Move hand pump hose from vacuum to pressure fit- 
ting, and move vacuum gauge hose from vacuum 
to pressure side as shown. 






PRESSURE 
SIDE 


5. Slowly pressurize the vapor line-while watching the 
gauge. 


Pressure should stbilize at 10 to 35 mmHg (0.4 to 
1.4 in.Hg). 


@ If pressure momentarily stabilizes (valve opens) 
at 10 to 35 mmlbg (0.4 to 1.4 in.Hg), the valve 
is OK. 


@ If pressure stabilizes below 10 mmHg (0.4 in. Hg) 
or above 35 mmHg (1.4 in.Hg), install a new valve 
and retest. 
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A/T Shift Position Signal .....................008 11-322 
Starter Switch Signal .................:cscceeceees 11-324 
Fast Idle Valve (Except D15B2, D152Z1 
ONGING)  isi..5 ccovissaceisinenasaacssesacacoedenses 11-325 
Idle Speed Setting ...............ccccsesesscncnnens 11-326 
Fuel Supply System 
System Troubleshooting Guide .................... 11-331 
System Description ...............cscscsesvsveveseeeees 11-332 
Fuel Pressure iis ccissccesiveiievesseisevtevssuvessvaese 11-332 
Fuel INJOCtOrs) o2c..ceciceecscsscesdriedessansssieeceswoies 11-334 
Pressure Regulator ..............csccesesseseecuceeeeees 11-343 
Fuel Puter ois.ceccescacdev des seeedecee sateen daccveecsteves 11-344 
Fuel PUMP: cicctieieseecscecee se sbet ine de deides ded wce endo 11-346 
Main Relay .............ccccsececscscssceceserscesscnsanens 11-349 
Fuel Sub Pump (4WD) ...........ccccceesececsesenenss 11-352 
Sub Fuel Cut-off Relay .............cccccecesceseceucs 11-354 
Fuel Tank. caccegeicccusschu evs deceigenceswosdaiwect cc sack 11-357 
Air Intake System 
System Troubleshooting Guide .................0.5 11-360 
System Description .............cccccecereeeetsssensane 11-361 
Air Cleanet : isiccissccicecacedascscsciaicccsasnestecsercess 11-362 
Throttle Cable ............ccccccseececesescetecessenscees 11-364 
Throttle Body ............ccccsccccssceseerecececucenenees 11-366 
Tandem Control System (D15B2 engine) ...... 11-374 
Throttie Control System (D15B2 engine) ...... 11-379 
Emission Control System 
System Troubleshooting Guide ...................- 11-381 
System Description ...............cccescececesseeeeeers 11-382 
Tailpipe Emission ................cccccescccccccenccueues 11-382 
Catalytic Converter ...............c.ccecceseseucenceees 11-383 
Exhaust Gas Recirculation System (D15Z1 
ONGING) oisivescsevessissesiaredecvectesetereessCascarere 11-386 
Positive Crankcase Ventilation System ......... 11-392 
Evaporative Emission Controls .................006 11-394 


Special Tools 





Special Tools 








Ref. No. Tool Number 24if Description Q'ty Remarks 
q@) O7LAA—PT50101 Oz Sensor Socket Wrench 1 
@ O7LAJ—PT30100 Test Harness 1 


or 
O7LAJ--PT3010A 


® 07406 —0040001 
@-1 07406 —0040100 
@-2 | 07406—0040201 

@ 07999—PD6000A 

© 





Fuel Pressure Gauge Set 
Pressure Gauge 

Hose Assy 

Test Harness 


07411 -—0020000 aie Digital Circuit Tester 





Component Tools 
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(GEES 


3\ 
1 


@-1 





Component Locations 









n-2) 





Index MANIFOLD 
MANIFOLD THROTTLE ABSOLUTE 
B16A2 ABSOLUTE ANGLE SENSOR PRESSURE PURGE CONTROL SOLENOID 
4 PRESSURE Troubleshooting, (MAP) SENSOR ; VALVE 
D16A8, (MAP) SENSOR __ page 11-254 (D16A8, D16A9 engine) Troubleshooting, page 11-396 
D16A9 engine: (B16A2 engine) Troubleshsoting, EACV 
Troubleshooting, page 11-242, 246 Traubleskootin P/S OIL 
page 11-242, 248 ae Seno" 1-406 Be PRESSURE 
Se p W<pag SWITCH 
x Troubleshooting, 
———_ ey page 11-314 
vf INTAKE AIR 
EES TEMPERATURE 
APE WSs (TA) SENSOR 
FAST IDLE wien was D 
VALVE HK : /~ ar poe 
Inspection RESO Troubleshooting, 
Page 11-325 ue: page 11-256 
TDC/CRANK/CYL INTAKE AIR 
SENSOR ~ TEMPERATURE 
Troubleshooting, (TA) SENSOR 
page 11-250 (B16A2 engine) 
Troubleshooting, 
IGNITER UNIT page 11-256 
Troubleshooting, ( / 
page 11-260 
OXYGEN (02) 
SENSOR 
(D16A8 engine) 
HEATED Seg e Doan 
OXYGEN (02) COOLANT 2 
’ SENSOR LOCK-UP CONTROL TEMPERATURE 
(B16A2 engine) SOLENOID VALVE A/B (TW) SENSOR 
Troubleshooting, Troubleshooting, Troubleshooting, 
page 11-225, 230 page 11-264 page 11-252 
D16A7, D16Z6, 
D162Z7 engine: 
THROTTLE MANIFOLD PURGE CONTROL SOLENOID 
ANGLE SENSOR ABSOLUTE VALVE 
FAST IDLE Troubleshooting, PRESSURE EACV Troubleshooting, page 11-396 
VALVE page 11-254 (MAP) SENSOR = Troubleshooting : 
Inspection Troubleshooting, page 11-300 : 
page 11-325 page 11-242, 246 
INTAKE AIR 
TEMPERATURE 
(TA) SENSOR 
Troubleshooting, 
page 11-256 
TDC/CRANK/CYL 
SENSOR 
Troubleshooting, 
page 11-250 
IGNITER UNIT 
Troubleshooting, 
page 11-260 


LOCK-UP CONTROL 
SOLENOID VALVE A/B 
Troubleshooting, 

page 11-264 





COOLANT 


TEMPERATURE 
(TW) SENSOR 
Troubleshooting, 
page 11-252 





P/S OIL 
PRESSURE 


SWITCH 
HEATED Troubleshooting, 
OXYGEN (02) page 11-314 
SENSOR 


(D16Z6, D16Z7 engine) 
Troubleshooting, 

page 11-242, 240 
OXYGEN (Oz) 

SENSOR 

(D16A7, D16A8 engine) 
Troubleshooting, 

page 11-223 


11-187 


Component Locations 
Index 


D1521 engine: 









THROTTLE MANIFOLD EACV PURGE CONTROL SOLENOID . 
ANGLE SENSOR ABSOLUTE Troubleshooting, VALVE 
Troubleshooting, page 11-254 PRESSURE page 11-300 Troubleshooting, page 11-396 
(MAP) SENSOR 
EGR VALVE Troubleshooting, INTAKE AIR 
Troubleshooting, page 11-242, 246 CONTROL BOX TEMPERATURE 
page 11-386 ; page 11-195 (TA) SENSOR 
i Troubleshooting, 









ELD (Electric 
Load Detector) 
Troubleshooting, 


page 11-266 = 
* 


page 11-256 


TDC/CRANK/CYL 
SENSOR 
Troubleshooting, . 


page 11-250 
LAF 
IGNITER UNIT (Linear Air 
: Fuel ratio) 
Troubleshooting, 
11-260 SENSOR 
pe Troubleshooting, 


So = oe ee page 11-226, 236 
COOLANT P/S OIL 


TEMPERATURE PRESSURE 

(TW) SENSOR SWITCH 
Troubleshooting, Troubleshooting, 
page 11-252 page 11-314 





D15B2 engine: 


TANDEM VALVE TANDEM VALVE CONTROL THROTTLE ANGLE SENSOR 
CONTROL DIAPHRAGM SOLENOID VALVE Troubleshooting, page 11-286 
Testing, page 11-380 Troubleshooting, page 11-374 
PURGE CUT-OFF 
SOLENOID VALVE 
MANIFOLD ABSOLUTE PRESSURE Troubleshooting, 
(MAP) SENSOR page 11-400 
Troubleshooting, page 11-276, 280 









EACV 
Troubleshooting, page 11-316 


IGNITER UNIT 
Troubleshooting, 
page 11-290 


TDC/CRANK SENSOR 
Troubleshooting, 


page 11-282 ara 


COOLANT TEMPERATURE DASHPOT DIAPHRAGM OXYGEN (O2) SENSOR 
(TW) SENSOOR Testing, 11-380 Troubleshooting, page 11-274 
Troubleshooting, page 11-284 


INTAKE AIR TEMPERATURE 
(TA) SENSOR 
Troubleshooting, page 11-288 
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\ 


Exept D15B2 engine: 


THROTTLE BODY THROTTLE CABLE 
Inspection, page 11-366 Inspection/Adjustment, 
Disassembly, page 11-368 page 64 


Installation, page 11-364 


PCV VALV 


NN \N Inspection, 
SEES y 


E 
page 11-392 






AIR CLEANER 
Disassembly, 
page 11-362 


ea 
a —— 
Swi 


yA ve s 
re 
USS ae 
RESONATOR a) ee ae 


D15B2 engine: 
AIR INTAKE CHAMBER THROTTLE CABLE 
Inspection/Adjustment, page 
AIR CLEANER 
Disassembly, page 11-362 









Installation, page 11-365 





EK Wee 
Te 
sie it 





RESONATOR 
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Component Locations 





















Index 
LHD: 
SERVICE CHECK CONNECTOR (2P) 
Self-diagnostic Procedures, page 11-208 IMA SENSOR 
Troubleshooting, 
page 11-258 
FUEL 
CUT-OFF 
RELAY 
Operation 
page 11-354 
Testing 
page 11-355 
MAIN RELAY 
; Relay Testing, page 11-349 

ELECTRONIC CONTROL UNIT (ECU) Troubleshooting, page 11-350 

Self-diagnostic Procedures, page 11-208 

Troubleshooting, page 11-218, 270 

RHD: 
SERVICE CHECK CONNECTOR (2P) 
Self-diagnostic Procedures, page 11-208 
IMA SENSOR 
Troubleshooting, 






page 11-258 





MAIN RELAY 
Relay Testing, page 11-349 
Troubleshooting, page 11-350 


ELECTRONIC CONTROL UNIT (ECU) 
Self-diagnostic Procedures, page 11-208 
Troubleshooting, page 11-218, 270 


11-190 





Exept D15B2 engine: PRESSURE REGULATOR FUEL PUMP 
Testing, page 11-343 Testing, page 11-347 
Replacement, page 11-344 Replacement, page 11-348 
FUEL RETURN 
PIPE 











is FUEL FILLER 
FUEL FEED PIPE CAP 
FUEL FILTER 


Replacement, page 11-332 


FUEL TANK 
-Replacement, 
page 11-357 


TWO-WAY VALVE 
Testing, page 11-404 


CHARCOAL 4 [YY FUEL VAPOR 


Troubleshooting, page 11-396 PIPE 
FUEL PIPE 






gq 


FUEL INJECTORS 
Testing, page 11-334 
Replalcement, page 11-335 


D15B2 engine: 
FUEL PUMP 
Testing, page 11-347 


FUEL VAPOR Replacement, page 11-348 


gS 


FUEL FEED PIPE FUEL FILLER 
e \ CAP 
: : yt 
Ja 
, > 


FUEL FILTER se. 6, 


Replacement, page 11-332 


FUEL TANK 
Replacement, 
page 11-357 


TWO-WAY VALVE 
FUEL RETURN Testing, page 11-404 
PIPE 


CHARCOAL CANISTER 
Troubleshooting, page 11-400 


FUEL INJECTORS 


Troubleshooting, 
page 11-338 ‘ PRESSURE REGULATOR 


Replacement, page 11-342 Testing, page 11-343 
Replacement page 11-344 
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Component Locations 


> 2 









4wbD: 
PRESSURE REGULATOR FUEL SUB PUMP FUEL PUMP 
Testing, page 11-343 Testing, Testing, page 11-347 
Replacement, page 11-344 page 11-352 Replacement, page 11-348 
FUEL FEED PIPE FUEL FILLER 
“>A cap 
FUEL FILTER 


Replacement, page 11-332 


FUEL TANK 
Replacement, 
page 11-358 


\ 


FUEL VAPOR 
CHARCOAL CANISTER PIPE 
Troubleshooting, page 11-396 FUEL RETURN : 


PIPE 


FUEL INJECTORS FUEL PIPE 
Testing, page 11-334 
Replacement, page 11-335 


TWO-WAY VALVE 
Testing, page 11-404 
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System Description SE! 


Vacuum Connections 





D16A7, D1626, D16Z7 
D16A8, D16A9 engine: 


(D16A7, 
D16Z6, D16Z7 
engine) 





PURGE CONTROL 


CHARCOAL Ds SOLENOID VALVE 
CANISTER SS C2 


| 
I 
| Troubleshooting, 
ae SON | | page 11-396 
yer ks 


FRONT OF 


7 PRESSURE 
D15B2 engine: VEHICLE REGULATOR 







MANIFOLD ABSOLUTE PRESSURE 
(MAP) SENSOR 
Troubleshooting, page 11-276, 280 


; 4 6 
CHACOAL GC 
CANISTER 


FRONT OF 
VEHICLE 






( 


PURGE CUT-OFF 
SOLENOID VALVE 
Troubleshooting, page 11-400 


(cont’d) 
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System Description 
Vacuum Connections (cont'd) 


. 


B16A2 engine: 





MAP SENSOR 
Troubleshooting, 
page 11-242, 248 








PURGE CONTROL 


SOLENOID VALVE 
Troubelshooting, 
<7 page 11-396 


SF 
CHARCOAL rc ROD | 
CANISTER ye i 


FRONT OF 
VEHICLE PRESSURE 
REGULATOR 
Zz ine: 
Pis2i-engins EGR VALVE CONTROL BOX 
Troubleshooting, page 11-386 page 11-195 


pas 





Troubleshooting, 
page 11-396 


aly 

i 

(Cay) 
CHARCOAL SS PURGE CONTROL 
CANISTER GON | SOLENOID VALVE 


PRESSURE 
FRONT OF 
VEHICLE REGULATOR 


11-194 





Control Box 
(D15Z1 engine only) 


CONSTANT VACUUM CONTROL (CVC) BX EGR CONTROL SOLENOID VALVE 


VALVE Troubleshooting, apge 11-386 
Troubleshooting, page 11-386 . 





(cont'd) 
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System Description 
Vacuum Connections (cont'd) 


Except D15Z1, D15B2 (D16A7, D16Z6 
engine: D16Z7, B16A engine) 


Cort tteen 


“fe 









































































































































@ 
(Except B16A2 ® 
(Except enngine) 
B16A2 
engre! (Except D16A9 
engine) 
a) ® 
@) OXYGEN (Oz) SENSOR FUEL TANK 
@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR a) AIR CLEANER 
(Except B16A2 engine) (@} RESONATOR 
@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR @ CATALYTIC CONVERTER 
(B16A2 engine) PCV VALVE 
@ ELECTRONIC AIR CONTROL VALVE (EACV) @) CHARCOAL CANISTER 
@® FAST IDLE VALVE PURGE CONTROL DIAPHRAGM VALVE 
© FUEL INJECTOR @) PURGE CONTROL SOLENOID VALVE 
@ PRESSURE REGULATOR TWO-WAY VALE 
FUEL FILTER 
@ FUEL PUMP 
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D152Z1 engine: 































































































@ OXYGEN (O02) SENSOR 

@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@ ELECTRONIC AIR CONTROL VALVE (EACV) 

@ FUEL INJECTOR 

© PRESSURE REGULATOR 

@© FUEL FILTER 

@ FUEL PUMP 

FUEL TANK 

@ AIR CLEANER 





RESONNATOR 

@) EGR VALVE 

@ CONSTANT VACUUM CONTROL (CVC) VALVE 
@ EGR CONTROL SOLENOID VALVE 

CATALYTIC CONVERTER 

a) PCV VALVE 

CHARCOAL CANISTER 

@) PURGE CONTROL DIAPHRAGM VALVE 

PURGE CONTROL SOLENOID VALVE 
TWO-WAY VALVE 


(cont’d) 
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System Description 
‘Vacuum Connections (cont'd) 


D15B2 engine: 





@ OXYGEN (02) SENSOR @ TANDEM VALVE CONTROL DIAPHRGM 

@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR @ TANDEM VALVE CONTROL SOLENOID VALVE 
@ ELECTRONIC AIR CONTROL VALVE (EACV) @ DASHPOT DIAPHRAGM 

@ AIR CLEANER PCV VALVE 

@ MAIN INJECTOR @® CHARCOAL CANISTER 

@ AUX. INJECTOR PURGE CONTROL DIAPHRAGM VALVE 

@ PRESSURE REGULATOR @) PURGE CUT-OFF SOLENOID VALVE 

FUEL FILTER TWO-WAY VALVE 

@) FUEL PUMP 


FUEL TANK 
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System Description 
Electrical Connections Except D15B2 engine] | 


MAIN RELAY 





® 








(P) FUEL PUMP 




















8 A25 IGP1 
® B1 IGP2 
oo sts 


° D1 VBU 
;e2icz | 
la 1 Cc pal : 
oe o B1 YL P INJ1 A1 9 O~ 00 -O 
2 pf owen [nas |} ei 
eee 6 B13 TOC P INJ3 A5 | Noa] 
B15 CRNK P_ 
— 4 B16 CRNK M 


TO ELD UNIT © D10 EL EACV AY °o O-T-O 
LIGHT 
PEED SENSOR 
ae lel __Fsiover | warwais + of) 























FLR2 A8 












INJECTORS 





















CRANK SENSOR 3 | 


| 








SERVICE 


CONNECTOR ? TO A/C SWITCH 


O ACC A15 96 OTT -o- 
: A/C COMPRESSOR CLUTCH 
RELAY 
RADIATOR FAN RELAY 
DATA LINK & D7 TXD/RXD FANC A12 4 


CONNECTOR |ol__¢ MIT CLUTCH Uinta 











SWITCH 
D152Z1 engine 
only TEMPERATURE 


C) COOLANT 
: SWITCH 


D Oo B7 CLSW 
ae a7 aTwe 


© B3 ATD3 ATLSA A19 9 
ATLSB A17_ ¢——-___~—_—_ 2s ee es an C2 
A/T LOCK-UP 9 AIT LOCK-UP | 
CONTROL s: CONTROL 
SOLENOID 6 SOLENOID 
VALVE B VALVE A 


@ BACK UP (7.5 A)* 
@ BATTERY (80 A)* 

@ IG (50 A)* 

@) STOP. HORN (20 A)* 














SHIFT POSITION SHIFT POSITION 





CONSOLE INDICATOR @® ECU (15 A)* 
SWITCH © ACG (S) (15 A) 
@ BACK-UP LIGHTS (10 A) 
REAR DEFROSTER RELAY 
= HEATER MOTOR RELAY 


AN) TTT ccc ene _ COOLING FAN MOTOR RELAY (7.5 A) 
@® STARTER SIGNAL (7.5 A) 


4 1 -200 *: UNDER-HOOD FUSE/RELAY BOX 








© D019 VCC1 VREF D16 © TO A/T CONTROL 
ee Co al BME WO) 








THROTTLE 4 
ANGLE = 
SENSOR 


| | Y IGNITER? 
© IGP2 A22 4 UNIT 


(D16A9 Co ——_— 
engine) IMA 


MAP 2 i 
SENSOR el 
® 


(Except D16A7, D16A8, 
D16A9 engine) 


1 
D15Z1 engine)! EGR VALVE | £2? 
ss M LIFT SENSOR | T-_2 
| VALVE 


{Except D16A7, ; TIMING OIL . 
Diag, DIGAS | prewyee 6-9 + D6 VIM vTs A4 6 OVI 0 


SPOOL SOLENOID 





engine) _ . SWiteH = _ ~~ jee VALVE = 
PISO PO Pa eH -— =! 
[A] PRESSURE 
Sue BS PSW 
BRAKE SWITCH 








, oe) . 
EGR CONTROL 
_ ~— SOLENOID VALVE __ | _ 

PURGE CUT-OFF 
SOLENOID VALVE 






, ra Ps 
A 


{D16Z6, 
D1627, 
B16A2 
engine) 





[| acec aie ¢-—+ ey 
Ty 


(D16A7, ALTERNATOR 
D16A8 
engine) 


(D1521 
engine) 





ALT AQ AB AT AQ ATDATS ALS AIT AIS AZTAZSA2S 81 63 85 87 Be BIL AIS B15 D1 DS 05 O7 De Dt+ O98 DIS DI7 O19 Dat 


eoo0o000 00000 00/00 000 000 oooo0o00 0000 
9D9COCOKDDDOOOKOOOJDDOOO OO OF ¥OOO0O00000000 
AZ AG AG AD ATDAIZ AIS AIG ATE AZO AZZ A24 AZE BZ 84 BE BE AID B12 814 O16 D2 04 06 Da 010 O12 DI4 O18 O18 O20 D22 


TERMINAL LOCATION 
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System Description 
Electrical Connections [D15B2 engine] 










MAIN RELAY 





















® FUEL PUMP 
iS) oe aa 
OY i Nee oe aa |e 

; ; pet 

S ————— ee 

; Er gl 
ono per aa o— | 

aa 
To starter ia ~ 


a (a 
DH All 
2 \ 
R 
{ 
| 
| 
t 
| 
| 
t 
| 
| 
l 
| 
ag 
>! 





TDC/CRANK 
SENSOR 










































ae 2 5Cis] PURGE CUT-OFF 
SENSOR T 4 c11 | SOLENOID VALVE 
T | 
p 5613 
SiG = 5 
SENSOR = 
y re G12 | AIC 
THROTTLE | ———}—t 67" SOLENOID VALVE CLUTCH 
ANGLE & p-B20 | ea RELAY 
SENSOR 
re C6 | 
> cs | CONTROL 






SOLENOID VALVE 





SERVICE 3 
CHECK i 
CONNECTOR IO 


TW SENSOR 


TA SENSOR 


OXYGEN $ 
SENSOR 









pa 
meet 
rte se 
ALTERNATOR 5.4, SHIFT POSITION ,d 
CONSOLE A/C SWITCH SPEED 
,&%  switcu ; : SENSOR 


AL AS AB AT AO AITAISAIS AIT B1 B39 BS B7 B9 B11B19B15 B17 B19 C1 C3 C5 C7 Co CIICI3 C15 FUSES 


@ BATTERY (80 A)* 
OOODOQDOCOOCO F COOC0O0000O F CO0O0CCOCOCO] Aieis0 a 
OOD00CO00O F CO0C0C0C000CO0O F COC000000 SR al 


AZ Ad AG AG ATDAIZATS AIG AIS B2 84 BG 88 810812814816 818820 C2 C4 Ce CB CIOCI2Z014 C16 @® STARTER SIGNAL {7.5 A) 
@© BACK-UP LIGHTS (10 A) 
@ BACK-UP (7.5 A)* 
TERMINAL LOCATION *; UNDER-HOOD FUSE/RELAY BOX 
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Troubleshooting 
Troubleshooting Guide [Except D15B2 engine] 





NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 


@, ete. 


SYSTEM 
OXYGEN MANIFOLD 


(D15Z1 engine: - 
ECU LAF\* PRESSURE oon 
SENSOR SENSOR 


223, 225, 226, 
SYMPTOM 218 230, 236 242, 246 250 
CHECK ENGINE LIGHT** ay dh eee ete) ee LS 


CHECK ENGINE LIGHT 
BLINKS 



































\1/ 


ENGINE WON'T START 


DIFFICULT TO START 
ENGINE WHEN COLD 


WHEN COLD 
FAST IDLE 
QUT OF SPEC 


ROUGH IDLE 
IRREGULAR 


IDLING WHEN WARM 
RPM TOO 
HIGH 


WHEN WARM 
RPM TOO 
LOW 


eee 


WHILE 
WARMING UP 
FREQUENT 


STALLING AFTER 
WARMING UP 


MISFIRE OR 
ROUGH 
RUNNING 


FAILS 
EMISSION 
TEST 


LOSS OF 
POWER 


ejelele 





CORMERECECE 


o 


* {f codes other than those listed above are indicted, count the number of blinks again. If the indicator is in fact blinking 
these codes, substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU. 
If the Check Engine light is on while the engine is running, jump the service check connector. If no code is displayed 
(Check Engine light stays on steady), the back-up system is in operation. 
Substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU. 
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VALVE ELECTRONIC 
ELECTRIC OTHER OTHER EGR OTHER 
CONTROL TIMING OIL AIR CONTROL EMISSION 


LOAD SOLENOID IDLE FUEL 
SOLENOID PRESSURE CONTROL 
DETECTOR SWITCH VALVE CONTROLS SUPPLY SYSTEM CONTROLS 


IDLE CONTROL FUEL SUPPLY EMISSION CONTROL 
R 
INTAKE 
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Troubleshooting 
Troubleshooting Guide [D15B2 engine] 


NOTE: . 


Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they: should be 
inspected starting with @. Find the symptom in the left column, read across to the most likely source, then refer to 
the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system @, etc. 





SYSTEM 


fms, z70 
CHECK ENGINE LIGHT 

TURNS ON Dor ft 
SELF-DIAGNOSIS INDICATOR 
(LED) BLINKS 

“ENGINE WON'T START nz 
DIFFICULT TO START 

ENGINE WHEN COLD 


WHEN COLD 
FAST IDLE 
QUT OF SPEC 


ROUGH IDLE 


WHEN WARM 
RPM TOO 
HIGH 

WHEN WARM 
RPM TOO 
LOW 


WHILE 

WARMING UP 

AFTER 
WARMING UP 
































MANIFOLD COOLANT INTAKE AIR 




















THROTTLE 








ABSOLUTE | TDC/CRANK TEMPERA- ANGLE TEMPERA- 
PRESSURE SENSOR TURE SENSOR TURE 
SENSOR SENSOR SENSOR 



























* 









IRREGULAR 
IDLING 


ee 











FREQUENT 
STALLING 







MISFIRE OR 

ROUGH 

RUNNING 
POOR FAILS 
PERFORM- EMISSION 
ANCE TEST 


LOSS OF 
POWER 







le 





* If codes other than those listed above are indicted, count the number of blinks again. If the indicator is in fact blinking 


these codes, substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU. 

If the Check Engine light is on while the engine is running, jump the service check connector. If no code is displayed 
(Check Engine light stays on steady), the back-up system is in operation. 

Substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU. 
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EMISSION 
CONTROL 






























EGNITION VEHICLE nel ELECTRONIC OTHER ue: OTHER “i OTHER 
OUTPUT SPEED SOLENOID | AIR CONTROL IDLE aireroR FUEL gel EMISSION 
SIGNAL SENSOR ere VALVE CONTROLS SUPPLY CONTROLS 






296 331 381 











fet 
JUN 
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Troubleshooting 
Self-diagnostic Procedures 
































|. When the Check Engine light has been reported on, do the following: 


1. Connect the Servuce Check Connector terminals with a jumper wire as shown (The 2P Service Check Connector 
is located under the dash on the passenger side of the car). Turn the ignition switch on. 


LHD: RHD: 


3P CONNECTOR —— SN 
NOTE: ( 


Do not attach 
the jump wire. 





3P CONNECTOR 
NOTE: 

‘Do not attach 
the jumper wire. 











SERVICE CHECK 
CONNECTOR 






SERVICE CHECK 
CONNECTOR 


eee ee 





JUMPER WIRE 














JUMPER WIRE w 


a 
2. Note the CODE: the Check Engine light indicates a failure code by the length and number of blinks. The Check 
Engine light can indicate simultaneous component problems by blinking separate codes, one after another. Problem 
codes 1 through 9 are indicated by individual short blinks. Problem codes 10 through 48 are indicated by a series 
of long and short blinks. The number of long blinks equals the first digit, the number of short blinks equals the 
second digit. 





Separate Problems: 


Short 
nnn n__n__n_= See Problem CODE 1 
eigen = See Problem CODE 3 
= See Problem CODE 14 
Long short 





Simultaneous Problems: 
Ww nnn 
nn nnn annr__annnn___ 
JT n 


See Problem CODE 1 and 3 
See Problem CODE 3 and 4 
See Problem CODE 3 and 14 


tou i 
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ll. ECU Reset Procedure 
1. Turn the ignition switch off. 
2. Remove the BACK UP fuse (7.5 A) from the under-hood fuse/relay box for 10 seconds to reset the ECU. 


NOTE: Disconnecting the BACK UP fuse also cancels the radio preset stations and the clock setting. Make note 
of the radio presets before removing the fuse so you reset them. 


BACK UP 
FUSE 





zi 


|_ AD 


ae 


[pas 


cv ax 


——_—> CS) 
Ll UNDER-HOOD 
FUSE/RELAY 


BOX 








WH. Final Procedure (this procedure must be done after any troubleshooting) 
1. Remove the Jumper Wire. 
NOTE: If the Service Check Connector is jumped, the Check Engine light will stay on. 
2. Do the ECU Reset Procedure. 


3. Set the radio preset stations and the clock setting. 


(cont'd) 
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Troubleshooting 
Self-diagnostic Procedures (cont'd) 

















PAGE 
(Except PAGE ; 
D15B2 engine) © (D15B2 engine) 


OXYGEN SENSOR (Except D16AQ engine) 11-223, 225 11-274 


SELF-DIAGNOSIS 
INDICATOR BLINKS 









SYSTEM INDICATED 


















MANIFOLD ABSOLUTE PRESSURE (MAP 11-242 
: 
: 

——\_ Ape = 








eee 





ah 





ELEGTRONIC-LOAD-DETE 4-266-——-- 





“VSS” 

SPOOL SOLENOID VALVE 6-12 

C22) VALVE TIMING OIL PRESSURE SWITCH 6-14 
Al 


OXYGEN SENSOR HEATER (D16Z6, D162Z7, 11-230 
B16A2 engine) 7 








—o—— 4 -EAF SENSOR-HEATER.(D15Z1-engine) — 11-236 


FUEL SUPPLY SYSTEM (D16Z6, D16Z7, 11-240 
B16Z2 engine) i 


—LAF SENSOR (D15Z1-engine) 





43 
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QB em 


® |f codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace 
the ECU. 


@ The Check Engine light may come on, indicating a system problem when, in fact, there is a poor or intermittent electri- 
cal connection. First, check the electrical connections, clean or repair connections if necessary. 

@ The Check Engine light and Da indicator light may light simultaneously when the self-diagnosis indicator blinks 6, 7 
and 17 Check the PGM-FI system according to the PGM-FI control system troubleshooting, then recheck the Dz in- 
dicator light. If it lights, see page 14-316. 

@ The Check Engine light does not come on when there is a malfunctionn in the Electric Load Detector circuits. However, 
it will indicate the codes when the Service Check Connector is jumped. , 
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If the inspection for a particular failure code requires the test harness, remove the right door sill molding and pull the 
carpet back to expose the ECU. Unbolt the ECU bracket: Turn the ignition switch off and connect the test harness. Check 
the system according to the procedure described for the appropriate code(s) listed on the following pages. 




















LHD: 
(p)=a 
Cpa 
be __oy) 
é 
ECU 
ECU BRACKET 
Cs 
RHD: 





(uli (en 


(cont'd) 





BRACKET 
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Troubleshooting 
Self-diagnostic Procedures (cont'd) 





Except D15B2 engine: 








DIGITAL 








iy TEST HARNESS 
<i SESS «— 07LAJ—PT30100 
a ae, or 
O7LAJ—PT3010A 
NOT USED 
Al A3 AS A? AD A11A13A15A17 A19A21A23A25B81 63 85 B? 89811813 B15 
BJOCG00000000 


CPODDDDDOCADOOODOJOVQIO OOOO O|G: 
SCODDDDDVD DOO NO DOC 0C0 000 Oo} K 4 QJ00000000000 
A2 Ad AB AB AIOAIZA14A1GA1BA20A22A24A26 G2 B4 86 G8 610812 B14 B16 02 D4 D6 08 D10D12014 D16018020 D2z 


TERMINAL LOCATION 










01 D3 DS D7 D9 011D13015017019 021 











D15B2 engine: 


TEST HARNESS 
07999—PD6000A 


AL AS AS AT AG ATLATQAIS AIT Bi BS BS By B9 Bt1B19815 817819 €1 C3 CS C7 Ce CII ciacis 


OO0000000 OO0D0000000 lolelelelelelere) 
O00000000 OO00000000 OO000000 
AZ AG AB AB AIDAIZAIAATBATB 82 B4 BA Bs 819812614 B18 8108za C2 C4 ca Ca CroceRcts cre 


TERMINAL LOCATION 
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CAUTION: 
@ Puncturing the insulation on a wire can cause poor or intermittent electrical connections. 





@ For testing at connectors other than the test harness, bring the tester probe into contact with the terminal from the 
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with 


the tester probe and do not insert the probe. 


RUBBER SEAL TESTER PROBE 















TULL 


Se 
BAS, be perce | 
Qa Sy 






WIRE HARNESS 





TERMINAL 
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Troubleshooting 
How to Read Flowcharts 


A flowchart is designed to be used from start to final repair. it’s like a map showing you the shortest distance. But 
beware: if you go off the ‘‘map’’ anywhere but a ‘‘stop’’ symbol, you can easily get lost. 


(bold type) 


ACTION Asks you to do something; perform a test, set up a condition etc. 


DECISION > Asks you about the result of an action, then sends you in the appropriate troubleshooting direction. 


Describes the conditions or situation to start a troubleshooting flowchart. 


STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs you to 
(bold type) an earlier part of the flowchart to confirm you repair. 


NOTE: 

@ the term ‘‘Intermittent Failure’’ is used in these charts. It simy means a system may have had a failure, but it checks 
out OK at this time. If the Check engine light on the dash does not come on, check for poor connections or loose 
wires at all connections related to the ciricuit that you are troubleshooting. 

® Most of the troubleshooting flowcharts have you reset the ECU and try to duplicate the problem code. If the problem 
is intermittent and you can’t duplicate the code, do not continue through the flowchart. To do so will only result in 
confusion and, possibly, a needlessly replaced ECU. 

@ “Open” and ‘’Short’’ are common electrical terms. An open is a break in a wire or at a connection. A short is an 
accidental connection of a wire to ground or to another wire. In simple electronics, this usually means something 
won't work at all. In complex electronics (like ECU's), this can sometimes mean something works, but not the way 
it’s supposed to. 

@ If the electrical readings are not as specified when using the test harness, check the test harness connections before 
proceeding. 
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PGM-FI Control System 


System Description 





INPUTS ELECTRONIC CONTROL UNIT OUTPUTS 
TDC/CRANK/CYL Sensors 








Injectors 







MAP Sensor Main Relay (Fuel Pump) 
TW Sensor Check Engine Light 
TA Sensor EACV 






Throttle Angle Sensor 

Oxygen Sensor 

LAF Sensor 

EGR Valve Lift Sensor 

Vehicle Speed Sensor 

IMA Sensor 

Starter Signal 

Alternator FR Signal 

Air conditioning Signal 

A/T Shift Position signal 
Battery Voltage (IGN. 1) 

M/T Clutch Switch Signal 
Brake Switch Signal 

P/S Oil Pressure Switch Signal 
Electic Load Detector 

Valve timing Oil Pressure Switch 


A/C Compressor Clutch Relay 
Igniter Unit 


Injector Timing and Duration Purge Control Solenoid Valve 


EGR Control Solenoid Valve 


Electronic Idle Control Oxygen (LAF) Sensor Heater 







Alternator 


Other Control Functions A/T Lock-up Solenoid Valve A/B 


Spool Solenoid Valve 


ECU Back-up Functions Tandem Valve Control 


(D15 B2 engine) 














Injector Timing and Duration 

The ECU contains memories for the basic discharge durations at various engine speeds and manifold pressures. The bas- 
ic discharge duration, after being read out from the memory, is further modified by signals sent from various sensors 
to obtain the final discharge duration. 


Electronic Air Control} 

Electronic Air Control valve (EACV) 

When the engine is cold, the A/C compressor is on, the transmission is in gear (A/T only) or the alternator is charging, 
the ECU controls current to the EACV to maintain correct idle speed. 


Ignition Timing Contro! 
@ The ECU contains memories for basic ignition timing at various engine speeds and manifold pressures. Ignition timing 
is also adjusted for coolant temperature. 


Other Control Functions 
1. Starting Control 
When the engine is started, the ECU provides a rich mixture. 
2. Fuel Pump Control 
@ When the ignition switch is initially turned on, the ECU supplies ground to the main relay that supplies current to 
the fuel pump for two seconds to pressurize the fuel system. 
@ When the engine is running, the ECU supplies ground tothe main relay that suppleis current to the fuel pump. 
@ When the engine is not running and the ignition is on, the ECU cuts ground to the main relay which cuts current 
to the fuel pump. 
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- 


. Fuel Cut-off Control 





®@ During deceleration with the throttle valve closed, current tothe injectors is cut off to improve fuel economy at 
speeds over following rpm: 


¢ D15B2 engine: 1300 min—' (rpm) ¢ D16A8, 

e D1521 engine: 850 min-' (rpm) D16A9 engine: 990 min—' (rpm) 
* D16A7 engine: 990 min—' (rpm) © B16A2 engine: 990 min—' (rpm) 
° D16Z6, 


D162Z7 engine: M/T 1000 min-—' (rpm) 
A/T 990 min—' (rpm) 
® Fuel cut-off action also takes place when engine speed exceeds, D15B2 engine: 6800 min—' (rpm), D15Z1 en- 
gine: 6300 min” (rpm), D16A7 engine: 7250 min“ (rpm), D16Z6, D16Z7, D16A8, D16A9 engine: 7400 min=1 
(rpm), B16A2 engine: 8100 min (rpm) regardless of the position of the throttle valve, to protect the engine from 
overrevving. 


. A/C Compressor Clutch Relay 


When the ECU receives a demand for cooling from the air conditioning system (compressor control unit), it delays 
the compressor from being energized, and enriches the mixture to assure smooth transition to the A/C mode. 


. Purge Control Solenoid Valve 


When the coolant temperature is below D15Z1 engine: 75°C (167°F), D15B2 engine: 80°C (176°F) Others: 70°C 
(158°F) the ECU supplies a ground to the purge control solenoid valve which cuts vacuum to the purge control valve. 


. EGR Control Solenoid Valve (EGR CSV) 


When the EGR is required for control of oxides of nitrogen (NOx) emissions, the ECU supplies ground tot he EGR CSV 
which supplies regulated vacuum to the EGR valve. 


. Alternator Control 


The system controls the voltage generated at the alternator in accordance with the electric load and drive mode, and 
reduces the engine load to improve the fuel economy. 


. Tandem Valve Control Solenoid Valve 


Depending on coolant temperature and engine speed, the ECU supplies ground tothe tandem valve control solenoid 
valve which opens the tandem valve. The opening and closing of the tandem valve maintains good atomization of 
the fuel injected by the main fuel injector. 


Lock-up Control Solenoid Valve (A/T) 


The speed and throttle angle sensor inputs to the ECU are sued to send an on/off voltage signal to the lock-up control 
solenoid valve for precise timing of the torque converter lock-up system. 


ECU Back-up Functions 


1. 





Fail-Safe Function 


When an abnormality occurs in a signal from a sensor, the ECU ignores that signal and assumes a pre-programmed 
valve that allows the engine to continue to run. 


. Back-up Function 


When an abnormality occurs in the ECU itself, the inejctors are controlled by a back-up circuit independent of the 
system in order to permit minimal driving. 


. Self-diagnosis Function (Check Engine light) 


When an abnormality occurs in a signal from a sensor, the ECU lights the Check Engine light and stores the failure 
code in erasable memory. When the ignition is initially turned on, the ECU supplies ground for the Check Engine light 
for two seconds. 
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PGM-FI Control System 


Troubleshooting Flowchart 





Engine will not start. 

















come on at all? 





YES 








Did the Check Engine light 


Watch the Check Engine light 
. and turn the ignition switch ON 
< go off after two seconds? 
| YES 


Did the Check Engine light 
Turn the ignition switch OFF. 

















Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 





Turn the ignition switch ON. 














Measure voltage between body 
ground and the following ter- 
minals individually: A23, A24 


c | 


Is there less than 1 V? 














YES 





Inspect Fuel Pressure (page 


11-332). 


< 


Perform ignition system check 
(section 23). 











Is fuel pressure OK? 





YES 
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ye 


NO 






> NO | . 
Repair as necessary. 


—— Engine Will Not Start 





Perform troubleshooting on page 
11-219. 


| 








Perform troubleshooting on page 
11-220. 











A23 


DOO0C0COCNOGO00N0DO J CO000OCOO E 
2900000000000 JF 0O0000COO £ 


A24 


i 


O0000000000 
OO000000000 





Less than 1 V? 





Repair open in wire between ECU 
and G101 on wire that more than 
TV. 











Troubleshooting Flowchart ——— ECU 


Check Engine light never comes 
on (even for two seconds) after 


ignition is turned on. 








: . N 
Is the oil pressure light on? ad Inspect BACK UP LIGHT fuse. | 



















YES 
Turn the ignition switch OFF. Is BACK UP LIGHT fuse OK? Replace fuse. 
YES 
Connect the test harness bet- ; ; 
ween the ECU and connector Repair open in YEL between 
- (page 11-212). BACK UP LIGHT and gauge 


assembly. 





A13 


CODDDDOODDDCOCO J O0000000 
SODDDOGOOOCODO | OCO00000 


Connect A13 terminal to body 
ground. 





OO0N00000000 
OOO000000000 


Turn the ignition switch ON. 





— Replace the light 
bulb. 

NO — Repair open in 
GRN/ORN wire be- 
tween ECU {A13) 
and gauge as- 
sembly. 






Is Check Engine light on? 





YES 








A23 


OOCODONN GCC 0000 FCOO000000 OO000000000 
COONVNNONO0N0 NGO | OONO00000 OO000000000 





A24 
Less than 1 V "—@D 
as 








Measure voltage between body 
ground and the following ter- 
minals individually: *A23, -A24. 







G101 


Repair open in wire 

NO between ECU and 

Is there less than 1V? G101 that had more 
than 1 V. 








Substitute a known-good ECU 


and recheck. If symptom/ indica- 
tion goes away, replace the 
original ECU. 





(cont’d) 
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PGM-FI Control System 
Troubleshooting Flowchart — ECU (cont'd) 





NOTE: When there is no code stored, the Check 


Check Engine light stays on or Engine light will stay on if the service check con- 
comes on after two seconds. nector is jumped. 


Turn the ignition switch ON. | 


ale 


Connect the service check con- | 








= 








nector with a jumper wire (page 


11-208). 


Does Check Engine light YES Go to self-diagnostic procedures | 


= 











indicate any CODE? (page 11-210). 


| NO 
0000000000000] 00000000 
Remove the jumper wire from 000000000000 OJ 00000000 £: 
the service check connector. 


i= 


Try to start the engine. 


io 











SCODCCO0C0000 
COPOODCOO0C00GO 
D4 (+) D22 (-) 
U5 v7__J 





' 














Turn the ignition switch OFF. | 



















Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


| 


| Turn the ignition switch ON. | 


es 


| Measure voltage between D4 (+) | 






Did the engine start? 




















terminal and D22 (—) terminal. 


I 


Is there approx. 5V? 








Connect the service 
check connector with 
a jumper wire. 





















Repair short to body ground in 
BRN wire between the ECU (D4) : Measure voltage be- 
and service check connector. tween D4 (+) terminal 


and D22 (—) terminal. 


; ml 
— Repair open in BRN wire be- YES 
tween ECU (D4) and service Is there approx. 5V? > 
check connector. 
— Repair open in GRN/WHT | NO 


wire between service check 


connector and ECU (D22). Remove the jumper 
wire from the service 





















Remove and inspect the ECU (15 
A) fuse in the under-hood 
tuse/relay box. 

















check connector. 













Is the fuse OK? 





Replace the fuse. | 
(To page 11-221) 


*NOTE: After repair, disconnect the service check con- 
nector jumper wire, test drive the car, and recheck the 
(To page 11-221) Check Engine light for a code. 
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(From page 11-220) 


(From page 11-220) 












Inspect the ACG (S) (15 A) fuse in 


Turn the ignition 
the under-dash fuse box. switch OFF. 
ie 5 | 
Is the fuse OK? as Replace the fuse. | | Disconnect ‘‘A’’ con- 


nector from the ECU. 
Turn the ignition switch ON. 


Disconnect the 3P connector of 
each sensor one at a time: 







































Turn the ignition 
switch ON. 
























Substitute a known-good ECU 


° MAP sensor and recheck. If symptom/indica- NO Is the Check Engine 
° EGR vaive {lift sensor tion goes away, replace the light ON? 

(D15Z1 engine) original ECU. 

Throttle angle sensor ‘| YES 








Repair short to body 
ground in GRN/ORN 
wire between the ECU 
(A13) and Check 






Replace the sensor that caused 
the light to go out. 






Does Check Engine light 
remain ON? 







































Engine light. 
YES 
| Turn the ignition switch OFF. ] 
Connect the test harness. 
Disconnect the ‘’D’’ connector D19 
from the ECU only, not the main 
wire harness. (page 11-212). 0000000000000 J 00000000 ©00000000060 
CONVO 9NVCNON 000 | OOOO 0000 OCONON0000009O0 

D20 

—s = 
Check for continuity between ae 
body ground terminals D19, Continuity 


D20. 


— Repair short to body ground 
in YEL/GRN* wire between 
ECU (D139) and MAP sensor. 

— Repair short to body ground 

in YEL/WHT wire between 

ECU (D20) and throttle angle 

sensor or EGR valve lift sen- 

sor (D15Z1 engine). 


*:B16A2 engine 
Except B16A2 engine (YEL/RED) 





Does continuity exist? 








Reconnect all the sensor connec- 
tors. 

Reconnect the ‘‘D’’ connector to 
the ECU. 








Turn the ignition switch ON. 





a 
(To page 11-222) 


(cont’d) 
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PGM-FI Control System 
Troubleshooting Flowchart — ECU (cont'd) 


(From page 11-221) 


| 


Measure voltage between body 
ground and the following ter- 
minal individually: -A26, «B2. 





lokokelololololeloloxejelon Relekelolorelere) 
9000900000000 | O0000000 


A26 B2 


SO00000000N0N0 
COO000000000 








Less than 1 V? 








NO Repair open in BLK/ 
< Is there less than 1 V? RED (A26) or BRN/ 
BLK (B2) and G101. 








YES 





Measure voltage between A26 
(-) and the following: B1 (+) and 
A25 (+). 























Measure voltage between A26 B1 (+) 
(—) and the following: B1 (+) and 0000000000000 | d0000000F DO000000000 
eo Uh. 0000000000099 | co000000 § 00000000000 
A25 (+) A26 (-) BATTERY 
VOLTAGE? 





— Repair open in YEL/BLK wire 
between ECU {A25, B1) and 
main relay. 

— Check main relay and wiring 
connectors at main relay. 






Is there battery voltage? 


[ YES 














Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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Aa 


Troubleshooting Flowchart — Oxygen Sensor [D16A7, D16A8 engine] 


(ATH cn: Self-diagnosis Check Engine light indicates code 1: A problem in the Oxygen (O2) Sensor circuit. 


The Oxygen sensor detects the oxygen content in the exhaust gas, and inputs the ECU. In operation, the ECU receives the signals from 
the sensor and varies the duration during which fuel is injected. The oxygen sensor is installed on the exhaust manifold. 


EXHAUST GAS ZIRCONIA VOLTAGE (V) 
ATMOSPHERE 


STOICHIOMETRIC 
AIR-FUEL RATIO 











PLATINUM 


Can) RICH AIR-—eLEAN 
FUEL 


RATIO 





— Check Engine light has been 
reported on. 

— With service check connector 
jumpled (page 11-208), CODE 
1 is indicated. 


" 


Ee the ECU Reset Procedure | 








(page 11-209). 








Inspect pressure regulator (page 


11-343). 








; NO Replace the pressure regulator 
? nen 
< Is it normal? (page 11-344) 


YES 




















Warm up engine to normal 
operating temperature (cooling 
fan comes on). 


Starting at 1600 min~' (rpm), ac- 
celerate using wide open throttle 
for at least 5 seconds. Then de- 
celerate for at least 5 seconds 
with the throttle completely 
closed. 

























Intermittent failure, system is OK 
at this time. Check for poor con- 
nections or loose wires at Oz 
sensor and ECU. 







Is Check Engine warning light on 
and does LED indicate CODE 1. 





(cont'd) 





(To page 11-224) 
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PGM-FI Control System 
Troubleshooting Flowchart — Oxygen Sensor [D16A7, D16A8 engine] 


(From page 11-223) 


Disconnect engine wire harness 
from the O2 sensor. 


[L 


Warm up engine to normal 
Operating temperature again, 
then open the throttle wide 
open, then quickly release it. 

















Measure voltage between the con- 
nector terminal and body ground. 








+ 


ls voltage above 0.6 V at wide 
open throttle and below 0.4 V 
when the throttle is quickly 
released ? 











| YES 


Stop engine. | 


Reconnect the oxygen sensor. | 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


a 


Restart and warm up engine to 
normal operating temperature, 
then open the throttle wide 
open, then quickty release it. 


| 


Measure voltage between D14 
(+) terminal and D22 (-) ter- 
minal. 


Is voltage above 0.6 V at wide 
open throttle and below 0.4 V 
when the throttle is quickly 


released ? 
[ Yes 


Substitute a known-good ECU 
and recheck. If symptom/ indi- 
cation goes away, replace the 
original ECU. 

















eal 








-— 











a 








es 








—— 
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(cont’d) 





DIGITAL CIRCUIT TESTER 
07411—002000 










Replace O2 sensor. 








ODDQD0N0N0000000 J OOO00000 
ODODNNN0000000 | OOOO 0000 







Repair short or open in WHT wire 
between ECU (D14) and O2 sen- 
sor. 













lass 


Sai 
aT uy 
YI we 


i = 
At 
O2 SENSOR O2 SENSOR 
SOCKET 45 N-m (4.5 kg-m, 
WRENCH 33 Ib-ft) 


O7LAA—PT50101 © 


1 OOCO00000000 


O90000Q000 





D14(+) D22 (-) 


Above 0.6V? 
Below 0.4V? 


Ei 


Troubleshooting Flowchart — Oxygen Sensor [D16Z6, D16Z7, B16A2 engine] 


_ ' 7 NC ee 
hS)- sete Self-diagnosis Check Engine light indicates code 1: A problem in the Oxygen (O2) Sensor circuit. 
1 I 


The Oxygen sensor detects the oxygen content in the exhaust gas and signals the ECU. In operation, the ECU receives the signals from 
the sensor and varies the duration during which fuel is injected. The oxygen sensor has an internal heater. The heater stabilizes the sen- 
sor’s output. The oxygen sensor is installed in the exhaust manifold. 


SENSOR 
ZIRCONIA 
ELEMENT TERMINAL 






1} STOICHIOMETRIC 
AIR-FUEL RATIO 





VOLTAGE (V) 


HEATER 


HEATER 
TERMINAL 


ec “orc RICH — AIR- — LEAN 
pUWT Le FUEL 


RATIO 













— Check Engine light has been 
reported on. 

— With service check connector 
jumpled (page 11-208), CODE 

1 is indicated. 


Do the ECU Reset Procedure 
(page 11-209). 





Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 


Run engine for 60 seconds. 





Road test with the transmission 
in 2nd gear (M/T: 4th gear). 
Starting at 1600 min“ (rpm), ac- 
celerate using wide open throttle 
for at least 5 seconds. Then 
decelerate for at least 5 seconds 
with the throttle completely clos- 
ed. 


Is Check Engine light on and does \_ NO 
it indicate CODE 1? 


YES 


Go to page and perform test for 
CODE 43 (page 11-240) 

























Intermittent failure, system is OK 
at this time. Check for poor con- 
nections or loose wires at Oz 
sensor and ECU. 
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PGM-FIi Control System 
Troubleshooting Flowchart —— LAF Sensor [D15Z1 engine] 





l I 
e- “(a3 |- Self-diagnosis Check Engine light indicates code 48: A problem in the Linear Air Fuel ratio (LAF Sensor circuit. 
a jl NO 1 ~ 


SENSOR _ The LAF sensor operates over a wide air/fuel range. HEATER 
ELEMENT TERMINALS 



































a j Se 1 ™~ 
® 

Engine is running. 

Check Engine light has been 

reported on. With service 

check connector jumped 

(page 11-208), CODE 48 is in- 

dicated. 

AIF 


(page 11-209). 


fl Start the engine. | 


Do the ECU Reset Procedure 


| ov 


—_———————— LEAN 
























Road test with the transmission 
in 3rd gear. Hold the engine 
speed 1500 min=' (rpm). 







Is Check Engine light on and does 
it indicate CODE 48? 











Intermittent failure, 
system is OK at this 
time (test drive may be 















; ; necessary). 
Is Check Engine light on and does NO Check for poor con- 
it indicate CODE 48? nections or foose wires 
YES at LAF sensor and ECU. 











| Turn the ignition switch OFF. 


ae = 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 








NOTE: Use DIGITAL CIRCUIT 
TESTER 








(To page 11-227) 


Go to wire harness 
open check: 

ECU (D14) terminal 
and LAF sensor 
{page 11-230). 





11-226 


(From page 11-226) 


Turn the ignition switch OFF. 














Connect the test harness bet- 
ween the ECU and connector 
(apge 11-212) 











wait for at least two minutes. 


; 


Turn the ignition switch ON. 


| With the ignition switch OFF, 



















Measure voltage between D16 
(+) terminal and D22 (—) ter- 
minal. 





OTDOCOCODCDCOOCCCOO [00000000 EE OCDOO0O00000 
LOOT OLOLOLOCLOLOL OLOLOLOLOM MeleleleLolerere) lokelelerexererazeser 
D16 (+) D22 (-) 
| eT 
more than 


0.5 V? 





Go to wire harness 
open or short check: 
ECU (D716) terminal 
and LAF sensor 
(page 11-230). 


Is there more than 0.5 V? 
YES 








terminal and D22 (—) terminal. 





Measure voitage between D8 (+) | 





foxelelololexelelelerecerey Reterelelererere, oo00000c00N0 
OS900000000N00 OF CONT OCCN0N0 900P000000G 


D8 (+) D22 (-) 
ase eee 























more than 
0.5 V? 
Go to wire harness 
NO open or short check: 
<. Is there more than 0.5 V? ECU (D8) terminal 
YES and LAF sensor 
(page 11-230). 
NO Disconnect the 8P connector 
< Is there more than 5.0 V? > from the LAF sensor. 
YES 
(To page 11-228) (To page 11-228) (cont'd) 
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PGM-FI Control System | 
Troubleshooting Flowchart —- LAF Sensor [D15Z1 engine] (cont'd) 








(From page 11-227) (From page 11-227) 
| 
Measure voltage between D3 (+) Measure voltage between D8 (+) 
terminal and D22 (—) terminal. terminal and D22 —) terminal. 




















YES 
< is there more than 5.0 V? Replace LAF sensor. | 








Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 








original ECU. 
0.3—4.9 V? 
D3 (+) 
fonerelerelelenelelelerere) OOOOCOCCOCOE eo0oo00000000 
OO0000000000 OF COD000000 folelelorolelerererere) 









B22 {(-). 
es 


Go to wire harness 
open check: 

ECU (D3) terminal 
and LAF sensor - 
(page 11-230). 












Is there more than 4.9 V? 





Is there 0.3—4.9 V? 


Go to wire harness 
short check: 

ECU (D3) terminal 
and LAF sensor 
(page 11-230). 





Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 












0000000000000] 00000000 F] 00000000000 
lekezoTozeloloserelereleren Belerele7ele1ere) 900GRO00000O 

Measure voltage between D16 D16 (+) D22 (-) 
(+) terminal and D22 (-) ter- {___—__] 
! . 2 2 
minal. 2.6—2.8 V? 





(To page 11-229) 





11-228 


(From page 11-228) 


NO| Measure voltage between D8 (+) 
a=! ? as 
< pIbelea Oe ee terminal and D22 (—) terminal. ] 














YES 


700000000000 
00000090009 
D14 (+) D22 (-) 
ty 
more than 0.4 V? 


Is there less than 2.8 V? >No Replace LAF sensor. 


pee 





OOD0000000000 J O000000NO § 
000000000000 OF CO000000 








( 

















Substitute a known-good ECU 


Measur Itage bet D14 
We eee beta and recheck. If symptom/in- 

















(+) terminal and D22 (-—) ter- 4 
minal. dicaton goes away, replace the 
original ECU. 
CODCCOOOOCOOCO J oC0C0C0000 SCO0CN00CCON00N 
SCO0000000000DN | COO00000 COOQVOOCOCCOOD 
D8 (+) D22 (-) 
J 
stabilized 3.0—3.2 V? 
Go to wire harness 
NO short check: 
<a Is there more than 0.4 V? ECU (D14) terminal 
and LAF sensor 
YES (page 11-230). 











Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 





(cont'd) 
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PGM-FI Control System 
Troubleshooting Flowchart—LAF Sensor [D15Z1 engine] (cont'd) 


* Table: 


Wire harness short check: 






WIRE COLOR 





















CODE ECU 
TERMINAL MAIN WIRE | ENGINE WIRE 
| Turn the ignition switch OFF. | HARNESS HARNESS 
AG (HTCNTL) ORN/BLK YEL/BLK 


















[ 

























































016 (IP —, VS —) BLU/GRN 





ground on indicated terminals. 
* see table 


= - ; A23 (PG1) BLK 
isconnect ‘‘D’’ connector from 
the ECU only, not the main wire D22 (SG2) GRN/WHT 
harness (page 11-212). D3 (LABEL) BLU/YEL WHT 
[ 48 D8 (VS +) WHT/BLU - 
= r 
014 (IP +) | ORN/BLU | - 
I Check for continuity to body | 





[ 


4 Does continuity exist? YES Disconnect the 8p connector 
from the LAF sensor. 
ine 


Substitute a known-good ECU ae 
and recheck. If symptom/indica- Check for continuity to body 
tion goes away, replace the ground on indicated terminals. 


original ECU. * see table 



































< i Repair short in the in- 














Does continuity exist? ES dicated sensor wires. 
* 
NO see table 
Replace LAF sensor. i; 





Wire harness open check: 


WIRE COLOR (ENGINE WIRE HARNESS SIDE): 





Turn the ignition switch OFF. 








BLK (A23) seccusen 
GRN/WHT Ee te 
(D22) Oc! 
YEL/BLK (A6) WRENCH 


Disconnect ‘‘D’’ connector from 
the ECU only, not the main wire 












harness (page 11-212). WHT (D3) 
. ao Se: Q 
Disconnect the 8p connector | TK ‘ (een 


from the LAF sensor. 


[ 


Check for continuity between in- 
dicated terminals and wire 
harness. — 








Zs 
7 
Z 


ORN (D16) WHT/BLU LAF SENSOR 


* see table 












Repair open in the in- (D8) 
Does continuity exist? dicated sensor wires. ORN/BLU (D14) 33 Ib-ft) 
* see table 















[ YES 





Inspect for poor terminal to ter- 
minal contact at LAF sensor con- 
nector and ECU. 

If terminal contact is OK, replace 
LAF sensor. 
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O7LAA—PTSO101 


45 Nem (4.5 kg-m, 


PGM-FI Control System 


Troubleshooting Flowchart — Oxygen Sensor Heater 
[D16Z6, D16Z7, B16A2 engine] 


(eee 
-(5)/- -(ar)- Self-diagnosis Check Engine light indicates code 41: A problem in the Oxygen (O2) Sensor Heater circuit. 
Aap Se eS 





B16A2 engine: 














— Engine is running. 
— Check Engine light has been 
reported on. With service 
check connector jumped 
(page 11-208), CODE 41 is in- 
dicated. 














10—40 0 
DIGITAL 
CIRCUIT 

TESTER 
07411—002000 















Do the ECU Reset Procedure 
(page 11-209). 


Start the engine. 


Is Check Engine light on and does 
it indicate CODE 41? 







Intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nections or loose wires 
at O2 sensor and ECU. 

























Stop the engine 





D16Z6, D16Z7 

































engine: 
Disconnect the 4P connector 
from the O2 sensor. 
Measure resistance between ter- 
minals C and D on the O2 sensor. 
10—40 0 
NO DIGITAL 
4 Is there 10—409 Replace O02 sensor. CIRCUIT 
TESTER 
YES 07411—002000 


(To page 11-233) 





11-232 































B16A2 engine: 
(From page 11-232) 


on ae 


Check for continuity to body 
ground on terminals C and D of 
the O2 sensor. 


Does continuity exist? 


























Replace O2 sensor. 


O2 SENSOR Oz SENSOR 
SOCKET 45 Nem (4.5 kg-m, 
Check for continuity between WRENCH 33 lb-ft) 








terminal D and terminals A and B O7LAA—PT50101 


individually. 


| NO 


Turn the ignition switch ON. 


D16Z6, D16Z7 cee 


engine: 
Replace O2 sensor. 
































At O2 sensor harness, measure 
voltage between YEL/BLK (+) 
terminal and ORN/BLK (-) ter- 
minal. 











{ 
O2 SENSOR 
45 Nem (4.5 kg-m, 
33 Ib-ft) 





ORN/ YEL/ 
BLK BLK (+) 









O2 SENSOR 
Di rer SOCKET 
Is there battery voltage? isconnect the ‘‘A'’ connector WRENCH 
from the ECU. 


NO O7LAA—PT50101 














Measure voltage between 
YEL/BLK (+) terminal and body 
ground. 








At O2 sensor harness, measure 
voltage between YEL/BLK (+) 
terminal and ORN/BLK (-—) ter- 
minal. 





YES Repair short in ORN/ 


B - 
Is there battery voltage? ak. wire between 


ECU (AG) and O02 sen- 
NO sor. 













Repair open in YEL/ 
BLK wire between O2 
sensor and main relay. 


NO 
Is there battery voltage? 


YES 





[ Turn the ignition switch OFF. | 











Reconnect the O2 sensor con- 
nector. 





(To page 11-234) (To page 11-234) 


(cont'd) 
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PGM-FI Control System 


Troubleshooting Flowchart ——- Oxygen Sensor Heater 
[D16Z6, D16Z7, B16A2 engine] (cont'd) 


(From page 11-233) 


(From page 11-233) 








Connect the test harness ‘‘A’’ 
connector to the main wire 
harness only, not the ECU (page 
11-212). 


Connect an ammeter between 
terminals A6 (+) and A26 (-). 













* Monitor over a 5 minutes 
period. 








Replace O2 sensor. ES Is the current less than 0.1 Ax > 


__ [xe 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 






















Reconnect the 4P connector to 
O2 sensor. 








A23 {-) 











Connect the test harness ‘‘A’’ BATIERY | Oo oe Cee ee POCO OnCoOF 
connector to the main wire VORTAGE (OO 20 OL SO COC 06420990000 
harness only, not the ECU (page AG (+) 


41-212). 
7 


Turn the ignition switch ON. 





1 OCO000000000 
OO0N00000000 












Measure voltage between A6 (+) 
terminal and A23 (—) terminal. 













Repair open ORN / 
BLK wire between 
Is there battery voltage? ECU (A6) and O2 sen- 


YES sor. 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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PGM-FI Control System 
Troubleshooting Flowchart —- LAF Sensor Heater [(D15Z1 engine] 


N y aN ! a 
—fi\- ~(H |- Self-diagnosis Check Engine light indicates code 41: A problem in the Linear Air Fuel ratio (LAF) 
“) N77 7 ™» Sensor Heater circuit. 


Sir AI oe 
Sle -Cat)- 
— Engine is running. 
— Check Engine light has been 
reported on. With service 


check connector jumped 
(page 11-208), CODE 41 in- 


dicated. 


Do the ECU Reset Procedure 
(page 11-209). 


[ Start the engine. | 


ii 


Is Check Engine light on and does 
it indicate CODE 41? 


| Stop the engine 






























Intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nections or loose wires 
at LAF sensor and ECU. 

































DIGITAL CIRCUIT 
TESTER 
07411—002000 








Disconnect the 8P connector 
from the LAF sensor. 











Measure resistance between ter- 3-130 
minals A and B on the LAF sen- 
sor. 





LAF SENSOR 


45 Nem 
4 = Ne | a ae (4.5 kg-m, 33 Ib-ft) 
Is there 3—13 0? Replace LAF sensor. 


YES 














(To page 11-237) 





11-236 














































@ 
(From page 11-236) 
Check for continuity to body 
ground on each terminal on the 
LAF sensor. 
NO 
Check for continuity between 
terminal A and terminals C —H in- 
dividually. 
NO 
Start engine and keep engine BLK (-) O2 SENSOR 
rpm at idle. SOCKET 
WRENCH 
O7LAA—PT50101 
(CY 
Q 
[Y 
uy LAF SENSOR 
Measure voltage between 45 Nem (4.5 kg-m, 
YEL/BLK (+) termina! and body : 33 Ib-ft) 
ground. 
YES Measure voltage YEL/BLK (+) 
<a fs there apprax.2°VF terminal and BLK (—) terminal. 





|e 


i Turn the ignition switch OFF. | 



















Is there battery voltage? 


YES 


Repair open in BLK wire between 
LAF sensor and G101. 







Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away. replace the 
original ECU. 


(To page 11-238) 


(cont'd) 
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PGM-FI Control System 


Troubleshooting Flowchart—LAF Sensor Heater [D15Z1 engine] (cont'd) 


(From page 11-237) 


Connect the test harness bet- 


ween the ECU and connector. 
Disconnect ‘‘A’’ connector from 
the ECU only, not main wire 
harness (page 11-212). 











CONDON NOOON0O0NO F 00000000 
20909090900000000 | OO000000 
A6 





Check for continuity between A6 
terminal and body ground. 











me ; YES Repair short in ORN/BLK, 
Does continuity exist? YEL/BLK wire between ECU (A6) 
and LAF sensor. 





NO 








Disconnect the 8P connector 
from the LAF sensor. 











Check for continuity ORN/BLK, 
YEL/BLK wire between ECU (A6) 
and LAF sensor. 











YES Repair open in ORN/BLK, 
< Does continuity exist? YEL/8LK wire between ECU (A6) 
and LAF sensor. 








NO 








Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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990000000000 
OO000000000 


PGM-FI Control System 


Troubleshooting Flowchart — Fuel Supply System [D16Z6, D16Z7 
B16A2 engine] 


1 
(a3 )- Self-diagnosis Check Engine light indicates code 43: Most likely a problem in the Oxygen (O2) Sensor 
7 ™~ Circuit or a problem in the Fuel Supply System. 


~ | "7 NN 


cated I N @ 


a 1 SM et I ~ 





~ Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
43 is indicated. 

— or continued from code 1. 


ee 


Is the 43 code accompanied by 
the Check Engine light and poor 


driveability? 
NO 


Do the ECU Reset Procedure 
(page 11-209). 


Warm up engine to normal 
operating temperature (cooling 
fan comes on). 















Go to Fuel Supply 
System (page 11-331). 






























Hold engine at 3,000 min‘ 
(rpm) for two minutes. 
(A/T: Transmission in [N] or [P].) 















Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at Oz sensor and 
ECU. 







Is the Check Engine light on and 
does it indicate CODE 43? 


[ves 


[ Turn the ignition switch OFF. ] 



























Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


ie: Es 


With the ignition switch OFF, 
wait for at least two minutes. 


















NOTE: 
@ Use DIGITAL CIRCUIT TESTER 
@ Use 2 Volt range. 






Install a jumper wire on the test 
harness between A6 and A26. 


Turn the ignition switch ON. 


Measure voltage between D14 
(+) terminal and A26 (—) terminal 
as soon as the ignition switch is 
turned on. 





C000000000000 FOO000000 Co000000000 
OODVODVDOVO0ON0O0ND | COOC0000 O0000000000 


A6 A26 
ee 
JUMPER WIRE 


O©000000000000] 00000000 
OODNDCCO0N0N0NN)D | OOO00000 
A26 (-) Voltage should start at D14 (+) 


0.4—0.5 V when the | 
ignition switch is first 
turnedon, anddecrease 
Te to below 0.1 V in less 
than two minutes. 















E [ReKokorolololovererore) 
COOC00G 0000 











(To page 11-241). 
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(From page 11-240) 








's there 0.1 V or less when the 
ignition switch is first turned 
on? 









minal. 


Disconnect the 4P connector 
from the O2 sensor. 


Measure voltage between D14 
(+) terminal and A26 (-—) ter- 



















COOODDNDO0CNN0 J OOO 00000 S9C000000000 
OOC0000000009 FOo0000000 C0000000000 
A26 (-) D14 (+) 
u— Voltage should start at — 1 
0.4—0.5 V when the ignition 
switch is first turned on, and 


decrease to below 0.1 V in 
less than two minutes. 



























Is there more than 0.1 V? 


Disconnect the ‘’D’’ connector 
from the main wire harness. 








Replace O2 sensor. 













Disconnect the 4P connector 
from the O2 sensor. 


Measure voltage between D14 
(+) terminal and A26 (~) ter- 


minal. 














Measure voltage at the engine 
wire harness side of the O2 sen- 
sor connector between GRN/ 
WHT (—) and WHT (+). 


Is there more than 0.1 V? 


NO 
















Repair open in WHT wire be- 
tween ECU (D14) and QO2 sensor. 


If wire is OK, check for open in 
GRN/WHT wire between ECU 
(D22) and O2 sensor. 







B16A2 engine: 








O2 SENSOR Oz SENSOR 
SOCKET 45 N-m (4.5 kg-m, 
WRENCH 33 Ib-ft) 


O7LAA—PT50101 


ls there more than 0.1 V? 
NO 


Substitute a known-good ECU 
and recheck. if symptom/indica- 
tion goes away, 
original ECU. 


Replace QO2 sensor. 

















Repair short in WHT 
wire between ECU 
(D14) and O2 sensor. 












replace the 






D16Z6, D16Z7 
engine: O2 SENSOR 


: 5 Ne 
GRN/ WHT (+) tee kat 
WHT {-) i 


33 Ib-ft) 
























Oz SENSOR 
DIGITAL SOCKET 
CIRCUIT WRENCH 
TESTER O7LAA—PT50101 


07411—002000 





11-241 


PGM-Fl Control System 








Troubleshooting Flowchart MAP Sensor 
| I 
1eS- “a Self-diagnosis Check Engine light indicates code 3: An electrical problem in the Manifold Absolute Pressure 
Go et (MAP) Sensor system. 
~N Va ee 


i - 
A: es 5 |- Self-diagnosis Check Engine light indicates code 45: Most likely a problem in the Fuel Metering System. 
Ze ma SD Pressure (MAP) Sensor system. 

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECU. 


B16A2 engine: VACUUM 
9 VACUUM Except B16A2 CAVITY 


CAVITY engine: 





— Engine is warm and running. 

— Check Engine light has been 
reported on. OUTPUT 

~— With service check connector VOLTAGE 
jumped (page 11-208), CODE 
3 is indicated. 








Do the ECU Reset Procedure 
(page 11-209). 





ie) 5 10 15 20 25 30 (in. Hg) GAUGE 
Te es ee ns ee Ses READING 
100 200 300 400 500 600 700 (mam Hg) 


intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nection or loose wires 
at MAP sensor and 
ECU. 


Except B16A2 
engine: 








Start the engine and allow it to 
idle. 








Is Check Engine light on and NO 
does it indicate CODE 3? 








MAP SENSOR 


Turn the igniti itch OFF. : 
urn the ignition switch O B16A2 engine: YEL/ 


= 


MAP SENSOR 













Disconnect the 3P connector 
from the MAP sensor. 





Turn the ignition switch ON. 





(To page 11-243) GRN/WHT YEL/RED 





11-242 


(From page 11-242) 


019 (+) B21 {-) 
Measure voltage between CODDDCND0NDCOCO J 00000000 00000000056 
©000000000000 f 00000000 00000000000 


YEL/RED {(YEL/GRN)* (+) ter- 
minal and body ground. 
Measure voltage between *.B . 
YEL/RED (YEL/GRN)* (+)  ter- : BIGA2 engine 


YES 
Is there approx. 5V? minal and GRN/WHT (GRN/ 


NO BLU)* (—) terminal. 


Is there approx. 5V? 


YES 






























Connect the test harness ‘‘D’’ 
connector to the ECU only, not 
to the main wire harness (page 
11-212). 





Repair open in GRN/ 
WHT, GRN/BLU (GRN/ 
BLU)* wire between 
ECU (D21) and MAP 























sensor. 
Measure voltage between D19 
(+) terminal and D21 (—) ter- 






*: B16A2 
engine 


minal. 


Is there approx. 5 V? 


NO 











YES 





Measure voltage between WHT 
(+) terminal and GRN/WHT 
({GRN/BLU)* (—) terminal. 





Repair open in YEL/RED 
YEL/GRN (YEL/GRN)}* wire be- 
tween ECU (D19) and MAP sen- 
sor. 















Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 













Is there approx. 5V? 


YES 





Turn the ignition switch OFF. 






Reconnect the 3P connector to 
the MAP sensor. 















Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


(To page 11-244) 


Turn the ignition switch ON. 












(To page 11-244) 


(cont’d) 





11-243 


PGM-FI Control System 


Troubleshooting Flowchart 


(From page 11-243) 








Connect the test harness ‘’D’’ 
connector to the ECU only, not 
to the main wire harness (page 
11-212). 












Measure voltage between D17 
(+) terminal and D21 (—) ter- 
minal. 






Is there approx. 5 V? 






Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 






11-244 


OODNGN0N00N00N0ND FO0C0C00000 
COOODDVDNONN OOD | OCOOC0000 





the original ECU. 





MAP Sensor (cont‘d) 


(From page 11-243) 





Measure voltage between D17 
(+) terminal and 021 (-) ter- 
minal. 










Replace MAP sensor. 


Is there approx. 3 V ? 


YES 





Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 







3V? 






D17 (+) D21 (~) 
' 


0000000000 
OCO000000 000 








— Repair short in WHT wire be- 
tween ECU (D17). and MAP 
sensor. 

— Repair open in WHT wire be- 
tween ECU (D17) and MAP 
sensor. 





(cont'd) 


PGM-FI Control System 
Troubleshooting Flowchart— MAP Sensor [Except B16A2 engine] (cont’d) — 


—- 7G 
~ a. t ™~ 








— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

5 is indicated. 





Start the engine and keep engine 
rpm at 2000 for one minute. 









— Intermittent failure, system is 
OK at this time (test drive 
may be necessary). 

— Check vacuum hoses, pipes 
and connections. 

— Make sure all connectors are 
secure. 








Q 








VACUUM PUMP/ 
GAUGE 


Remove the MAP sensor from < 
throttle body. a, 


O-RING 
Replace. 











PORT 








| Start the engine. | 


4 


Put your finger over the MAP 
port on throttle body. 














(To page 11-247) 





11-246 





(From page 11-246) 


!s there manifold vacuum? 
YES 
i Stop the engine. 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


Measure voitage between D17 
(+) terminal and D21 (—) ter- 
minal. 


















Remove restriction from throttle 
body. 
























3V? 


D17 (+) D21 (-) 


loelezorelorelolorere 
e0000000000 





O900000000000 J O0C000000 
O9NDND0N00000N00N | OCOC0C000 







Replace MAP sensor. 





Is there approx. 3 V ? 
YES 








Start the engine and allow it to 
idle. 


| 


NO | 
Is there approx. 1 V? Replace MAP sensor. | 


Substitute a known-good ECU 
and recheck. if symptom/indica- 
tion goes away, replace the 
original ECU. 
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PGM-FI Control System 
Troubleshooting Flowchart —MAP Sensor [B16A2 engine] 


tg A 
= io 
rr 








— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

5 is indicated. 







Do the ECU Reset Procedure 
(page 11-209). 














Start the engine and keep engine 
rpm at 2000 for one minute. 











— Intermittent failure, system is 
OK at this time (test drive 
may be necessary). 

— Check vacuum hoses, pipes 
and connections. 

~ Make sure all connectors are 
secure. 





Is Check Engine light on and does 
it indicate CODE 5? 















MAP SENSOR 





Stop the engine. 


Disconnect #21 hose from the 
throttle body, connect vacuum 
pump to the hose and apply 
vacuum. 












VACUUM PUMP/ 
GAUGE 








#21 HOSE 


Does it hold vacuum? 


YES 


Connect a vacuum pump to the — 
MAP sensor and apply vacuum. 
Does it hold vacuum? 
YES 


Repair vacuum leak in hose 
routing between MAP sensor 
and intake manifold. 





Replace MAP sensor. 


















Connect a_ T-fitting from a 
vacuum gauge between the 
throttle body base and #21 
hose. 












(From page 11-249) 





11-248 








(From page 11-248) 


ts there manifold vacuum? 
YES 


Stop the engine. 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


Measure voltage between D17 
(+) terminal and D21 (-) ter- 
minal. 


















Remove restriction from throttle 
body. 



















3V? 








D17 (+) D21 (-) 


CO0D0D00000N0O 
OO000000000 












SCCOKC0CNDCOGNO00O J O0000000 
OSOO0000000000 | OO000000 















Replace MAP sensor. 


Is there approx. 3 V ? 


YES 







Start the engine and allow it to 
idle. 


NO 
Is there approx. 1 V? 


YES 










Replace MAP sensor. 















Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 







11-249 


PGM-FIi Control System 
Troubleshooting Flowchart ——— TDC/CRANK/CYL Sensor 





ey fio tS ne 

—(1|- a — Self-diagnosis Check Engine light indicates code 4: A problem in the CRANK Sensor circuit. 
a“ 1 se | 7S. 

ba ie ae. : 

—[i5]- ma | 8 | — Self-diagnosis Check Engine tight indicated code 8: A problem in the TDC Sensor circuit. 
ig Pd ( ™ 

So bee oe 

fie ]- (9 |- Self-diagnosis Check Engine light indicates code 9: A problem in the CYL Sensor circuit. 

ot 1 SEN et { ™~ 


The CRANK sensor determines timing for fuel injection and ignition of each cylinder and also detects engine RPM. The TOC sensor 
determines ignition timing at start-up (cranking) and when crank angle is abnormal. The CYL sensor detects the position of No.1 
cylinder for sequential fuel injection to each cylinder. 











So hs ek le eg Ne oe Ne 
(eS COS oe 
Pag 1 NODS 











— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
4, 8 and/or 9 are indicated. 


=i 


Do the ECU Reset Procedure 
(apge 11-209). 





















CYL CRANK Toc 
ROTOR ROTOR ROTOR 








Is Check Engine light on 
and does it indicate CODE 
4, 8 or 9? 


Stop the engine. 













intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nections or loose wires 
at TPC/CRANK/CYL 
sensor and ECU. 























Disconnect the 8P connector 
from the TDC/CRANK/CYL sen- 
sor. 





View from 
(To page 11-251) F G Terminal side 





11-250 














(From page 11-250) 


ule, *: 




























































































PEE | 
Measure resistance between ter- SENSOR | CODE tiny eet en aon 
minals of the indicated sensor. — oe SmOIGRN 
*see table K 4 
sabes [ F B16 BLU/YEL 
Cc B13 ORN/BLU 
R fener Toc 8 oF 
eplace the distributor G B14 WHT/BLU 
<— Is there 350— 7000? sub-assembly (Section [ = B11 ORN 
9 
231: | ot H B12 WHT | 
Check for continuity to body 
ground on both terminals of the 
indicated sensor. 
Replace the distributor 
Does continuity exist? sub-assembly (Section 
23). 
NO 
[Reconnect the connector. CRANK: 
Bi5 





Connect the test harness to the 
main wire harness only, not to 


the ECU (page 11-212). 


SOAODDNDNN0ON0CN0OD JF 0O00000080 OCO000000000 
C0000 00000000 | CO00000g OS000000000 


B16 350— 7000? 
rrr NS 





ToC: 














Measure resistance between ter- B13 : 

minals of the indicated sensor on O9D90G0N0000000 FOCC0N00GO OCOC00000000 
test harness. COOCKCDNOOCOCO00DN | CO0000G0 COO00000000 
*see table B14 













350—7000? 
CYL: 


: B11 
lok olototoyolozolorozoloren Rererorerelsrere) OS9000000000 
ofohototozelozoxoxexzoceyen Rerelelerer rere) OOOND0000000 
350— 700 (2? B12 















Repair open in the in- 
dicated sensor wires. 
*see table 


Is there 350— 7002? 


YES 


Check for continuity to body 
ground on B15, B13 and B11 
terminals. 


Does continuity exist? 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 





Repair short to body 
ground in the indicated 
sensor wires. 

*see table 





















11-251 


PGM-FI Control System 


Troubleshooting Flowchart 








TW Sensor 


aN 


aes 
¥ (6 _J- Self-diagnosis Check Engine light indicates code 6: A problem in the Coolant Temperature (TW) Sensor circuit. 
aa: t 
The TW sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the coolant temperature 
increases as shown below. 
RESISTANCE 
(kQ) 





NU NLL THERMISTOR -20 0 20 40 60 80 100120 (‘C) 
(ee) ee -(6 |- ~4 32 6B 104 140 176 212 248 ( °F) 


COOLANT TEMPERATURE 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
6 is indicated. 










Do the ECU Reset Procedure 
(page 11-209). 


Turn the ignition switch ON. 








Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at TW sensor and 
ECU. 











Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 


Turn the ignition switch OFF. 


Disconnect the 2P connector from 
the TW sensor. 
Measure resistance between the 2 
\ & 
| terminals on the TW sensor. 


Is there 200-4000? __ 
YES 


(To page 11-253) 

















Replace TW sensor. 








11-252 


A/T (D16Z7 engine 







TW SENSOR 















(From page 11-252) 


Turn the ignition switch ON. 


Measure voltage between RED/ 
WHT and body ground. 




























Measure voltage between RED/ 
WHT (+) terminal and GRN/WHT 
{(—) terminal. 


Is there approx. 5V ? 
YES 


Substitute a known-good ECU 
and recheck. if symptom/indica- 
tion goes away, replace the 
original ECU. : 





D16A7,D16Z6 and  GRN/WHT 
. D162Z7 engine shown; 

Others engine: 

TW sensor located 

under distributor. 


Is there approx. 5V ? 
NO 













Repair open in GRN/ 
WHT wire between 
ECU (D22) and TW 
sensor. 





[| 


Turn the ignition switch OFF. 


= ae 


Connect the test harness “D” con- 
nector to the ECU only, not to the 
main wire harness (page 11-212). 


: ; D13 (+) 
COOCO000C0000 J 00000000 ©CC0000b0000 
O000000000000 | G0000000 0000000000@q 


[ Turn the ignition switch ON. 








5 Vv? 











| 

















Measure voltage between D13 
(+) terminal and 022 (-) ter- 
minal. 





YES Repair open or short in RED/ 
WHT wire between ECU (D13) 
and sensor. 











is there approx. 5V? 












Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 


11-253 


PGM-FI Control System 


Troubleshooting Flowchart ——— Throttle Angle Sensor 





Seoul Sg SIS ; 
-(|--17)}- Self-diagnosis Check Engine light indicates code 7: A problem in the Throttle Angle Sensor circuit. 
rah 1 Mag 1 ™ 


The throttle angle sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle angle changes, the throttle angle 
sensor varies the voltage signal to the ECU. 

BRUSH 

HOLDER OUTPUT VOLTAGE (V) 








BRUSH 5 F--------~-—--~-—-- 


RESISTOR 





THROTTLE 
IDLE FULL OPENING 


TERMINAL THROTTLE 


= -L7J- INNER 


BRUSH 












~ Engine is running. 

— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

7 is indicated. 


Do the ECU Reset Procedure 
(page 11-209). 


Is Check Engine light on and does 
it indicate CODE 7? 


YES 
Turn the ignition switch OFF. 











Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at throttle angle sen- 
sor and ECU. 



















THROTTLE 


GRN/WHT 






















RED/ 
BLU 
Disconnect the 3P connector 
(- 
YEL/ 
WHT 


Turn the ignition switch ON. 


Measure voltage between YEL/ 
WHT (+) terminal and GRN/WHT 
(—) terminal. 


Is there approx. 5V ? 
YES 


(To page 11-255) (To page 11-255) 










Measure voltage between YEL/ 
WHT (+) terminal and body 
ground. 









11-254 


(From page 11-254) 


Turn the ignition switch OFF 


Reconnect the 3P connector. 








Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 





Turn the ignition switch ON. 


Measure voltage between D11(+) 
terminal and D22 (—) terminal. 





Is voltage 0.5 V at full close 
throttle, and approx. 4.5 V at 
full open throttle? 

NOTE: There should be a 
smooth transition from 0.5 V 
to approx. 4.5 V as the 
throttle is depressed. 


YES 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 


joRolololetolozololoxexeron Rerelorelelorere) 
2000000000000] 0C0000000 


NO 





(From page 11-254) 


Is there approx. 5V ? ¥ES 


NO 




















Repair open in GRN/ 
WHT wire between 
ECU (D22) and throttle 
angle sensor. 







Turn the ignition switch OFF. 








Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


Measure voltage between D20 
(+) terinal and D22 (—) terminal. 


Is there approx. 5V ? YES 


NO 














Repair open in YEL/ 
WHT wire between 
ECU (D20) and throttle 
angle sensor. 






















Substitute a known-good 
ECU and recheck. If pre- 
scribed voltage is now avail- 
able, replace the’ original 
ECU. 


loz oxexorexerosoloxyeox crores moxereverererere) 
COOND0N0000000NO | OOND0000 
D11 (+) | 


OO0O0C0OO00000 0.5 V at full close throttie? 
CO00000000 4.5 V at full open throttle? 


022 (-) | 


OO000000000 
COOV00000O® 


020 (+) D22 (-) 





5 Vv? 






A/T (D1627 engine only) 


potcct o- - -- - -- -  -  ee e 


{ Disconnect the 22P connector 
from the A/T control unit. 








is voltage 0.5 V at full close 
throttle,a nd 4.8 V at full 
open throttle? 

NOTE: There should be a 
smooth transition from 

0.5 V to 4.8 V as the 
throttle is despressed. 









( 

1 

i 

{ 

1 

! 

y — Replace throttle 
: angle sensor. 

1 — Repair open or 
short in RED/BLU or 
' LT GRN wire be- 
tween ECU (D11), 
; and throttle angle 
I sensor, 

4 

i 

1 

1 











YES 


4 
i 
4 
1 
! 
' 
' 
| 
| 
! 
| 
| 
| 
{ 
t 
L 


Replace the A/T control unit. 


Sais eS a ee ey Eee Sea eae aed 





11-255 


PGM-FI Control System 


Troubleshooting Flowchart 





TA Sensor 





N | wos 1 -. 
~ficy]- ~(40 J- Self-diagnosis Check Engine light indicates code 10: A problem in the Intake Air Temperature (TA) Sensor circuit. 
a“ I bE el 1 as 


The TAsensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the intake air temperature 
increases as shown below. 


RESISTANCE (kQ) 





THERMISTOR “20 0 20 40 60 80 100 120 (‘C) 
eS “f0- -4 32 68 104 140 176 212 248 (°F) 
Za | <a INTAKE AIR TEMPERATURE 


D15Z1, D16A7, D16Z6, D16Z7 engine: 


— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
10 is indicated. 

Do the ECU Reset Procedures 

(page 11-209) 


Turn the ignition switch ON. 


Is Check Engine light on and 
does it indicate CODE 10? 






































B16A2 engine: 
TA SENSOR 





Intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nections or loose wires 
at TA Sensor and ECU. 


TA SENSOR 



























Turn the ignition switch OFF. RED/YEL 







Disconnect the 2P connector 
from the TA sensor. 


Measure resistance between the 
2 terminals on the TA sensor. 











Is there 0.4—4.0kQ? 





Replace TA sensor. 





YES 


(To page 11-257) 





11-256 


















(From page 11-256) 


Turn the ignition switch ON. 


Measure voltage between RED/ 
YEL (+) terminal and body 
ground. 


Is there approx. 5 V ? 


NO 

























Measure voltage between RED/ 
YEL (+) terminal and GRN/WHT 
(—) terminal. 


Is there approx. 5 V ? NO 


YES 









Repair open in GRN/ 
WHT wire between 
ECU (D22) and TA sen- 
sor. 





| Turn the ignition switch OFF. | 





Connect the test harness “D” con- 


nector to the ECU only, not to the 
main wire harness (page 11-212). 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 














Turn the ignition switch ON. | 


Measure voltage between D15 
(+) terminal and D22 (-) ter- 
minal. 


a calls 


D15 (+) 












ODNDNDDNDNOONOC OOO FO0000000 
OCDODODND00000000 J O0000000 


D22 (-} 




















Repair open or short in RED/YEL 
wire between ECU (D15) and TA 
sensor. 


< Is there approx. 5V? 
| NO 


Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 
the original ECU. 











11-257 


PGM-FI Control System 
Troubleshooting Flowchart——— IMA Sensor [D16A9 engine only] 











( Pod . r 
Con): “are Self-diagnosis Check Engine light indicates code 11: A problem in the IMA Sensor circuit. 
a I ~ : 


-Gn)- 

~cE - O11 J- 

— Check Engine light has been 
reported on. 

— With service check connector 


jumped (page 11-208), CODE 
11 is indicated. 





















Do the ECU Reset Procedure 
(page 11-209). 


Turn the ignition switch ON. 








intermittent failure, system is 
OK at this time (test drive may 
be necessary). 

Check for poor connections of 
loose wires at the IMA sensor 
connector. 


GRN/RED 
GRN/WHT YEL/WHT 
























Measure resistance between A ter- 
‘minal and C terminal on IMA sen- 
sor harness. 





IMA SENSOR 





Is there 4—6 kQ ? Repiace IMA sensor. 








Measure resistance between A and 
B terminals and between C and B 
terminals. 


Replace IMA sensor. 








Turn the ignition switch ON. 








Measure voltage between YEL/ 
WHT (+) termina! and GRN/WHT 
(—) terminal on the wire harness. 


(To page 6-259) 


11-258 





(From page 6-258) 


N 
Is there approx, 5 V ? 2 





YES 





Turn the ignition switch OFF. 











Connect the test harness between 
the ECU and connector (page 


6-212) 
ale 


po 
[ Turn the ignition switch ON. 


ee 


r 

Measure voltage between D10 
(+) terminal and D22 (—) termi- 
nal. 


























Is voltage 0.5—4.5 V ? 


YES 


Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the orig- 
inal ECU. 


SCOONONDDCO00C00NOO FO0000000 
SCOODSCNONN0O90000N [| O0DD00C0C00 






SOODONONDNOONO0NNO FO0000000 
SCOONN0000000D0 FJ OO000000 













Measure voltage between YEL/ 
WHT (+) terminal and body 


| 








ground. 
x Repair open in GRN/ 
ighare doereks Bar? YES WHT wire between 
5 REI : ECU. (D22) and IMA 








[Ns 0 sensor. 


Turn the ignition switch OFF. | 




















Connect the test harness between 
_ the ECU and connector (page 
6-212). 


| Turn the ignition switch ON. 


Measure voltage between D20 
(+) terminal and D22 (—) termi- 
nal. 


YES 
!s there approx. 5 V ? 
NO 


Substitute a known-good ECU 
and recheck. If prescribed volt- 
age is now available, replace the 
original ECU. 


































Repair open in YEL/ 
WHT wire between 
ECU (D20) and IMA 
sensor. 






















#OOCCCCOCOC0CN0N 
Oo00000000 










Sd 


D20(+) D22(-) 
WwW 
5V? 












Repair open or short in GRN/RED 
wire between ECU (D10) and IMA 
sensor. 














O0000000000 
ODDO QO0000®@ 


D10(+) D22(-) 
nrc | 
0.5—4.5V? 






11-259. 


PGM-FI Control System 


Troubleshooting Flowchart 








Ignition Output Signal 


~N l 7“ NN I 


a 
(15 |- Self-diagnosis Check Engine light indicates code 15: A problem in the Ignition Output Signal circuit. 
! ~™~ . 


a j nN 7 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (see page 11-208), 

CODE 15 is indicated. 


Do the ECU Reset Procedure 
(page 11-209). 


Start the engine. 















NOTE: If the engine won't start, it 
may take 20 seconds of cranking to 
set the code. 





necessary). 

Check for poor connections or 
loose wires at igniter unit and 
ECU. 






Is Check Engine light on and does 
it indicate CODE 15? 


Turn the ignition switch OFF. 


Disconnect the 2P connector 
from the distributor 


Turn the ignition switch ON. 


Measure voltage between BLK / 
YEL (+) terminal and body 
ground. 


Is there battery voltage ? 


YES 





intermittent failure, system is OK 
at this time (test drive may be 

























Repair open in BLK/YEL wire be- 
tween the 2P connector and igni- 
tion switch. 








(To page 11-261) 





11-260 


(From page 11-260) 
1 


Turn the ignition switch OFF. ] 


Reconnect the 2P connector. 











COC0000000 HOO] 00000000 
COK00000000O0@ I OO000000 O0000000000 
Connect the test harness between 
the ECU and connector (page A22 (+) A26 (-) 
11-212). {4 


Turn the ignition switch ON. 


Measure voitage individuaily be- 
tween A21 (+), A22 (+) ter- 
minals and A26 (—) terminal. 


— Replace the igniter unit. 
Is there approx. 10 V? — Repair open or short in YEL/ 
GRN wire between igniter 


unit and ECU (A21 or A22). 





NOTE: If the YEL/GRN wire was 
Substitute a known-good shorted, the igniter may be damaged. 


ECU and recheck. If symptom/ 
indication goes away, replace 
the original ECU. 





11-261 


PGM-FlI Control System 


Troubleshooting Flowchart 





Vehicle Speed Sensor 








































~ i za“ 


J 
(17 J- Self-diagnosis Check Engine light indicates code 17: A problem in the Vehicle Speed Sensor circuit. 
{ bea 4 


a I St 


The signal generated by the speed sensor produces pulses when the front wheels turn. 


(OSI “ane 


— Check Engine light has been 
reported on. 

— With service check connector 
jumped {page 11-208), CODE 
17 is indicated. 


= 


Do the ECU Reset Procedure 
(page 11-209) 


see 


Road test necessary. 
In 2nd gear accelerate to: 
4,000 min~’ (rpm) then de- 
celerate to 1,500 min~‘' (rpm) 
with throttle fully closed. 






























Intermittent failure, system is OK 
at this time. 

Check for poor connections or 
loose wires at speed sensor and 
ECU. 













Is Check Engine light on and 
does it indicate CODE 17? 








Block rear wheels and set the PAVEVINIME Block 


parking brake. Jack up the front 
of the car and support with safe- 
ty stands. 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212) 


Turn the ignition switch ON. 


Block the right front wheel and 
slowly rotate left front wheel and O-+-12 V? 
measure voltage between B10 

(+) terminal and A26 (-) ter- 

minal. 


rear wheels before 
jacking up front of 
car. 













2000000000000 FO0000000 990000000000 
CODODDOO00N0NNO®G | COON O00 EW OOOOO0O00000 


A26 (-} B10 (+) 
Ld 




















Does voltage pulse O V and 12 


Vv? Turn the ignition switch OFF. 












Substitute a knaown-good ECU 
and recheck. If symptom/ 
indication goes away, replace 
the original ECU. 


(To page 11-263) 





11-262 









(From page 11-262) 

























Disconnect the B connector from 
the ECU only, not the main wire 
harness. 


Turn the ignition switch ON. 


Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between B10 
(+) terminal and A26 (-) ter- 
minal. 




















— Repair short in 
YEL/BLU wire be- 
tween ECU (B10) 


NO and the speed son- 
ou ReneS apres or rans sor, speedometer, 
E cruise control unit or 

















A/T control unit 
mes (D1627 engine 
only). 


Substitute a known-good ECU — Repair open in 


and recheck. if symptom/indica- YEL/BLU wire be- 
tion goes away, replace the tween ECU (B10) 
original ECU. 


and speed sensor. 
— If wire is OK, test 

the speed sensor 
(Section 23). 














11-263 


PGM-FI Control System 


Troubleshooting Flowchart —— A/T Lock-up Control Solenoid Valve 





Can)s Self-diagnosis Check Engine light indicates code 19: A problem in the Lock-up Control Solenoid Valve A (or B} 


circuit. 


tat OH 


— Check Eingine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
19 is indicated. 





athe 





Do the ECU Reset Procedure 
(page 11-209) 








L 





Test drive necessary. 

Drive the car for several miles so 
that the transmission upshfts and 
downshifts several times. 


gr 













Does Check Engine light indicate 
CODE 19? 





Turn the ignition switch OFF. 





CONECTOR 1@ 





intermittent failure, system is 
OK at this time. 
NO Check for poor connections or 
loose wires at lock-up Control 
Solenoid Valves and ECU. 











Connect the test harness to the 
main harness only, not to the ECU 
(page 11-212) 








[ Disconnect the 2P connector from 
the lock-up control solenoid valve. 





| 








Check for continuity between 
A19 or A17* and body ground. 





| * : Lock-up Control Solenoid Valve B 





“ 





< Does continuity exist? 
| NO 
(To page 11-265) 

















Repair short in YEL or GRN/BLK* 
wire between ECU (A19 or 
A17*) and the 2P connector. 






LOCK-UP 
CONTROL 
SOLENOID 
VALVE 





11-264 





(From page page 11-264) 


14-25 
2? 


Reconnect the 2P connector. 





Measure resistance between A19 
or A17* terminal and A26 termi- 
nal. 












is there 1 











Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the orig- 
inal ECU. 
















A17 A19 


O0000000 loXexe) 
OCO9000000000 


A26 














990000000 SCOCO00000000 
00000000 OO0O00000000 





Check for continuity in YEL or 
GRN/BLK wire between ECU 
(A19 or A17*). and the 2P 













connector. 





< Does continuity exist? 


Faulty lock-up control 
solenoid valve (page 
11-14). 








| NO 





Repair open in YEL or GRN/BLK* 
wire between ECU (A19 or 
A17*) and the 2P connector. 











11-265 


PGM-FI Control System 


Troubleshooting Flowchart —— Electric Load Detector [D1521 engine] 





pee ee 

[34] (20 J- Self-diagnosis Check Engine light indicates code 20: A problem in the Electric Load Detector circuit. 
=~ ~ 
~ Pa 


C4 y[20)- 


a t ke? 












With service check connector 
jumped (page 11-208), CODE 20 
is indicated. 






Do the ECU Reset Procedure 
(page 11-209) 









Start engine and keep engine 
rpm at idle. 
Turn on headlights. 


Does Check Engine light indicate 
CODE 20? 


YES 








Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at C202 (ELD) and 
ECU. 

















Turn the ignition switch OFF. 





Remove the under-hood fuse/ BLK {(-) 
relay box and remove the fuse/ 


relay box lower cover. 





















from the electric load detector. 







| eres the 3P connector 


BLK/YEL (+) 











Turn the ignition switch ON. 


















ELD 







ir 











Measure voltage between BLK/ 
YEL (+) terminal and BLK (—) ter- 
minal. 










Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 


< Is there battery voltage? 


Repair open in BLK/YEL wire 
between ACG (S) (15A) and the 
3P connector. 






\s there battery voltage? 













Repair open in BLK 
wire between the 3P 
connector and G201. 














(To page 11-267) 
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(From page 11-266) 














Measure voltage between 
GRN/RED terminal and body 
ground. 






Repair open or short in GRN/RED 
wire between ECU (D10) and the 
3P connector. 

If wire is OK, substitute a known- 
good ECU and recheck. 






is there 4.5—5 V? 


YES 


Turn the ignition switch OFF. 








Connect the 3P connector to the 
electric load detector. 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 







(To page 11-268) 


(cont'd) 





11-267 


PGM-FI Control System 
Troubleshooting Flowchart— Electric Load Detector [D15Z1 engine] (cont'd) 


Voltage 
2.5-3.5 V 


1.5—2.5 V 


Condition 
Headlight switch, first position (¢) 


Headlight switch, second position (@) 


(From page 11-267) 


Start the engine and allow it to 
idle. . 


Under the conditions listed in the 
chart to the right, measure 
voltage between D10 (+) ter- 
minal and A26 (—) terminal. 



























OOOCDD000000N0 J 00000000 O©9000000000 
9990000000009 | 00000000 ©0009000000 
A26 (-) D10 (+) 


lice Listed Voltage? Pee ne) 

















Is the voltage listed in the chart 


; Faulty electric load detector. 
available? 





Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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PGM-FI Control System 















Check Engine light never comes 
on (even for two seconds) after 
ignition is turned on. 


= 















NO 


<_ Is the oil pressure light on? 


Troubleshooting Flowchart —— ECU [D15B2 engine] 





Inspect BACK UP LIGHT fuse. 














Turn the ignition switch OFF. 





Is BACK UP LIGHT fuse OK? 








Replace fuse. 











| YES 





Connect the test harness bet- 
ween the ECU and connector 
(page 11-212) 
















assembly. 


OOO000C000 
OO0000000 





Connect B6 terminal to body 
ground. 


Turn the ignition switch ON. 


Is Check Engine light on? 
YES 
























— Replace the 
bulb. 

— Repair open _ in 
GRN/ORN wire be- 
tween ECU (B6) and 

gauge assembly. 


light 


















ODOODO0C00O 
ODOD00O0000 


A2 A4 A1 A18 





Measure voltage between body 
ground and the following ter- 
minals individually: *A2, ¢A4, 
°A16, *A18. 


ale 


Is there less than 1V? 


Less than 1V? 

























Repair open in wire 
between ECU and 
G101 that had more 
than 1 V. 








Substitute a known-good ECU 
and recheck. if symptom/ indica- 
tion goes away, replace the 
original ECU. 
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OOODO0C0C0C000 
OOO0000000 





Repair open in YEL between 
BACK UP LIGHT and gauge 


OOO0000000 
OOO0000000 










OO000000 
OO000000 













OO000000 
OO0O00000 














NOTE: When there is no code stored, the Check 
Engine light will stay on if the service check con- 


comes on after two seconds. nector is jumped. 


: 


| Turn the ignition switch ON. 


Check Engine light stays on or 























nector with a jumper wire (page 
11-208). 


Does Check Engine light Go to self-diagnostic procedures 
indicate any CODE? (page 11-210) 
ee OO0000000 FF CO0000000N F OO0C00000 
Remove the jumper wire from | O00000000 F COO0C0000NOND § CO000000 


Connect the service check =I 




















the service check i : 
B20 (+) C12 (-) 
[ec eea 


| 5 Vv? 














Turn the ignition switch OFF. 


| 


Connect the test harness be- 
tween the ECU and connector. 


Turn the ignition switch ON. 


Try to start de engine. 


= 


Did the engine start? 





L 





























Measure voltage between B20 
terminal and C12 (—) terminal. 











Is there approx. 5V? check connector with 
a jumper wire. 


a YES Connect the service 








| xo 












Repair short to body ground in 
BRN wire between the eCU (B20) 
and service check connector. 









Measure voltage be- 
tween B20 (+) terminal 
and C12 (—) terminal. 








~— Repair open in BRN wire be- 
tween ECU (B20) and service 
check connector. 


Is there approx. 5V? 



































Remove and inspect the ECU (15 ~— Repair open in GRN/WHT wire | NO 

A) fuse in the wunder-hood between service check con- ; 
fuse/relay box. nector and ECU (C12). Remove the jumper 
wire from the service 

uk check connector. 

’ NO 
< Is the fuse OK? Replace the fuse. | 
(To page 11-272) 
YES 


*NOTE: After repair, disconnect the service check con- 
nector jumper wire, test drive the car, and recheck the 
(To page 11-272) Check Engine light for a code. 


(cont'd) 





11-271 


PGM-FI Control System 


Troubleshooting Flowchart — ECU [D15B2 engine] (cont'd) 


(From page 11-271) 


| 


Inspect the ACG (S) (15 A) fuse in 
the under-dash fuse box. 


NO 
< Is the fuse OK? >——~ Replace the fuse. 
| YES 
| Turn the ignition switch ON. 





























Disconnect the 3P connector of 
each sensor one at a time: 

e MAP sensor 

¢ Throttle angle sensor 



















Does Check Engine light 
remain ON? 


Turn the ignition switch OFF. 


Replace the sensor that caused 
the light to go out. 






















Connect the test harness. 
Disconnect the ‘’C’’ connector 
from the ECU only, not the main 
wire harness. (page 11-212). 





Check for continuity between 
body ground terminals C13, C15. 





Substitute a known-good ECU 
and recheck. If symptom/indica- NO Is the Check Engine 
tion goes away, replace the light ON? 
original ECU. 
‘| YES 


COCCOOCRD fF 0000000000 
OOod000000 OL OTOTOL OL OL OLOLOle) 





— Repair short to body ground in 
YEL/GRN wire between ECU 
(C15) and MAP sensor. 

— Repair short to body ground in 
YEL/WHT wire between ECU 
(C13) and throttle angle 
sensor. 





Does continuity exist? 


NO 











Reconnect all the sensor connec- 
tors. 

Reconnect the “‘C’’ connector to 
the ECU. 








Turn the ignition switch ON. 


(To page 11-273) 





(From page 11-271) 

















Turn the 
switch OFF. 


Disconnect ‘‘A’’ con- 
nector from the ECU. 


Turn the 
switch ON. 


ignition 




















ignition 











Repair short to body 
ground in GRN/ORN 
wire between the ECU 
(B6) and Check Engine 
light. 





C13 C15 


O0000000 
OO0000000 





Continuity 





11-272 








(From page 11-272) 
A13 (+) A15 (+) 


Measure voltage between A18 BATTERY OO0000000 OO00000000 OOO000000 
(—) and the following: A13 (+) BOLTAGE? | COOO00009D § CO00000000 § CCo000000 


Al 2 
and 5 (+) | Kies 








— Repair open in YEL/BLK wire 


NO between ECU (A13, A15) and 
< Is there battery voltage? > main relay. 


YES 








— Check main relay and wiring 
connectors at main relay. 








Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 








11-273 


PGM-FI Control System 
Troubleshooting Flowchart— Oxygen Senser [D15B2 engine] 





Can): {1} Self-diagnosis Check Engine light indicates code 1: A problem in the Oxygen (Oz) Sensor circuit. 


The Oxygen sensor detects the oxygen content in the exhaust gas, and inputs the ECU. In operation, the ECU receives the signals from 
the sensor and varies the duration during which fuel is injected. The oxygen sensor is installed on the exhaust manifold. 


STOICHIOMETRIC 


EXHAUST GAS ZIRCONIA VOLTAGE (V) 
AIR-FUEL RATIO 


ATMOSPHERE 





PLATINUM 


Con: RICH AIR-—e LEAN 
FUEL 


RATIO 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
1 is indicated. 


| | 








| Do the ECU Reset Procedure | 


(page 11-209). 








inspect pressure regulator (page 
11-343). 


Is it normal? 


[ YES 














(page 11-344) 





NO | Replace the pressure regulator 








Warm up engine to normal 
Operating temperature (cooling 
fan comes on). 


| 
L 


Road test with the transmission in 
2nd gear (M/T: 4th gear). Start- 
ing at 1400 min~' (rpm), acceler- 
ate using ide open throttle for at 
least 5 seconds. Then decelerate 
for at least 5 seconds with the 
throttle completely closed. 


r 


L intermittent failure, system is OK 
at this time. Check for poor con- 
nections or loose wires at O2 sen- 
sor and ECU. 




















Is Check Engine warning light on \NO 
and does LED indicate CODE 1. 











| YES 
(To page 11-275) 





11-274 





(From page 11-274) 








Disconnect engine wire harness 
from the O2 sensor. 









Measure voltage between the con- ae WRENCH ae a 
nector terminal and body ground CIRCUIT 07LAA—PTS5010 m 
: TESTER (4.5 kg-m, 33 lb-ft) 


Warm up engine to normal 
Operating temperature again, 
then open the throttle wide 
open, then quickly release it. 

















Oz SENSOR 
SOCKET 















| , 07411-002000 





Is voltage above 0.6 V at wide 
open throttle and below 0.4 V 
when the throttle is quickly 
released ? 





Replace O2 sensor. 





YES 


Stop engine. | 











Reconnect the oxygen sensor. j 





| 








O0NO000000 
OO0000000 






Connect the test harness be- 


tween the ECU and connector 90090000000 QO000009 











(From page 11-212) A18 ( ) C16 (+) 
| Above 0.6 V? 


Below 0.4 V? 





Restart and warm up engine to 
normal operating temperature, 
then open the throttle wide 
open, then quickly release it. 














Measure voltage between C16 
(+) terminal and A18 (-) 
terminal. 











Is voltage above 0.6 V at wide F A : 
open throttle and below 0.4 V \NO base cou telah eine 
when the throttle is quickly - 2 


sensor. 
released ? 














YES 





Substitute a known-good ECU 
and recheck. If symptom/ indi- 


cation goes away, replace the 
original ECU. 
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PGM-FI Control System 
Troubleshooting Flowchart ——— MAP Sensor [D15B2 engine] 


N I a ' 
—(1d]- fea. Self-diagnosis Check Engine light indicates code 3: An electrical problem in the Manifold Absolute Pressure 
a NS ~ (MAP) Sensor system. 


~ t wt I 
(e5)--Gs = Self-diagnosis Check Engine light indicates code 45: Most likely a problem in the Fuel Metering System. 
earl ee ~ Pressure (MAP) Sensor system. 


The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECU. 


SILICON VACUUM ead bald 
DIAPHRAGM — CAVITY VOLTAGE 










ie) 5 10 15 20 25 30 tin. Hg) GAUGE 
CE a a ea Sa 


100 200 300 400 500 600 700 immtgr 














— Engine is warm and running. 

— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

3 is indicated. 


Do the ECU Reset Procedure 
{page 11-209). 





Start the engine and allow it to 
idle. 


Is Check Engine light on and 
does it indicate CODE 3? 

; YES 
Turn the ignition switch OFF. 


Disconnect the 3P connector 
from the MAP sensor. 


Turn the ignition switch ON. 


(To page 11-277) 


intermittent failure, 
system is OK at this 
time (test drive may be 
necessary). 

Check for poor con- 
nection or loose wires 
at MAP sensor and 
ECU. 









YEL/ = MAP SENSOR 
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(From page 11-276) 








Measure voltage between 
YEL/GRN (+) terminal and body 


ground. 


Is there approx. 5V? 



















Measure voltage between YEL/ 
GRN (+) terminal and GRN/BLU 
(-—) terminal. 















OCOO0C0000D F OOCOOO00O0O F OCO0O000O 
COOOC0000NO F CO0000000O F OO000000 


C15(+) | 





c14(-) 








Connect the test harness ‘’C’’ 
connector to the ECU only, not 
to the main wire harness (page 
11-212). 








Is there approx. 5V? 


YES 






Repair open in GRN/ 
BLU wire between 
ECU (C14) and MAP 
sensor. 











Measure voltage between C15 
(+) terminal and C14 (-) ter- 
minal. 


Is there approx. 5 V? 


NO 


















Measure voltage between WHT 
(+) terminal and GRN/BLU 
(—) terminal. 







Repair open in YEL/GRN wire 
between ECU (C15) MAP 
sensor. 














Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 






Is there approx. 5V? 


YES 


Turn the ignition switch OFF. 


Reconnect the 3P connector to 
the MAP sensor. 























Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


(To page 11-278) 








(To page 11-278) 





(cont’d) 





11-277 


PGM-FIl Control System 


Troubleshooting Flowchart MAP Sensor [D15B2 engine] (cont'd) 





(From page 11-277) (From page 11-277) 














Measure voltage between C11 
(+) terminal and C14 (—) ter- 
minal. 











Connect the test harness ‘‘C”’ 
connector to the ECU only, not 
to the main wire harness (page 
11-212). 







Replace MAP sensor. 


Is there approx. 3 V ? 


} YES 





Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 


original ECU. 

C11 (+) 
OCOOCDONOCOO F OCOO0O0C00000NO F OO000000 3V? 
COOCOOOOOO F COOC0C000COO F OO000000 : 


— Repair short in WHT wire 
between ECU (C11) and MAP 
sensor. 

— Repair open in WHT wire 


Is there approx. 5 V? 
between ECU (C11) and MAP 


NO sensor. 





Measure voltage between C11 
(+) terminal and C14 (—) ter- 
minal. 




















Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 


the original ECU. 


(cont’d) 
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PGM-FI Control System 
Troubleshooting Flowchart— MAP Sensor [D15B2 engine] (cont'd) 


eS: SO 








— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
5 is indicated. 





Do the ECU Reset Procedure 
(page 11-209) 


Start the engine and keep engine 
speed at 2000 for one minute. 








— Intermittent failure, system is 
OK at this time (test drive 


BoA may be necessary). 
e Coa eaneee on and does \NO — Check vacuum hoses, pipes 
5 and connections. 


— Make sure all connectors are 
secure. 











YES 


Stop the engine. 


Disconnect #21 hose from the 
throttle body, connect vacuum 
pump to the hose and apply 
vacuum. 





#21 HOSE 



















VACUUM PUMP/ 
GAUGE 


Connect a vacuum pump to the 
MAP sensor and apply vacuum. 
Does it hold vacuum? 


YES 


Does it hold vacuum? 


YES 






Replace MAP sensor. 






















Repair vacuum leak in hose 
routing between MAP sensor 
and intake manifold. 


Connect a T-fitting from a 
vacuum gauge between the 
throttle body base and #21 
hose. 









‘(To page 11-281): 





11-280 


















(From page 11-281) 


Start the engine. 





NO Remove restriction from throttle 


Is there manifold vacuum? body. 


YES 


Stop the engine. 


Connect the test harnes be- 


tween the ECU and connector 
(To page 11-212) 





Turn the ignition switch ON. 








C11 (4) | 
OOO0O0000NO F COOO0000000 FF CO000000 3V? 
Measure voltag between C11 CO0000000 OOND000000N0 OO0000000 
(+) terminal and C14 (-) 


terminal. c14 (-) 





NO 
Is there approx. 3 V ? Replace MAP sensor. 


YES 


Start the engine and allow it to 
idle. 





NO 
Is there approx. 1 V? Replace MAP sensor. 








Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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PGM-FI Control System 
Troubleshooting Flowchart ——— TDC/CRANK Sensor [D15B2 engine] 


- 


~N ( , ! 
—(i5]- -(4 J- Self-diagnosis Check Engine light indicates code 4: A problem in the CRANK Sensor circuit. 
a“ 1 N 1 ™~ 


Ss Ie 
iy) (8 |- Self-diagnosis Check Engine light indicated code 8: A problem in the TDC Sensor circuit. 
= 1 N= T SS 


The CRANK sensor determines timing for fuel injection and ignition of each cylinder and also detects engine RPM. The TDC sensor 
determines ignition timing at start-up (cranking) and when crank angle is abnormal. 





Soe LI Hi he 


(i y)--(4_J- 


ad 1 Nn" 1 ~ 





en 
; oN 


— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

4, 8 and/or 9 are indicated. 


Do the ECU Reset Procedure 
(page 11-209). 


Start the engine. 


ts Check Engine light on 
and does it indicate CODE 
4 or 8? 


YES 
Stop the engine. 

























Intermittent failure, sys- 
tem is OK at this time 
(test drive may be 
necessary). 

Check for poor connec- 
tions or loose wires at 
TDC/CRANK sensor 
and ECU. 







































Disconnect the 6P connector 
from the TDC/CRANK sensor. 
ae 
(To page 11-283) 








11-282 








(From page 11-282) 































Measure resistance between ter- 
minals of the indicated sensor. 
*see table 


Is there 350— 7000? 


YES 


ECU WIRE 
TERMINAL COLOR 


BLU/GRB 








ORN/BLU 
sub-assembly (Section WHT/BLU 


23). 


Replace the distributor 


4 















Check for continuity to body 
ground on both terminals of the 
indicated sensor. 





Replace the distributor 
sub-assembly (Section 
23). 


Does continuity exist? 


Reconnect the connector. 


Connect the test harness to the 
main wire harness only, not to the 
ECU (page 11-212). 








CRANK: 


C1 
200000000 F 0000000000 § d0000000 
O00000000 § 0000000000 fF C0000000 | 359-700 27 
c2 
roc: 


c3 | 
OOOO00O0O FF 90000000000 FF 00000000 | ag6_ 409 o> 
200000000 ff 0000000000 Ff 09000000 
. | 














Measure resistance between ter- 
minals of the indicated sensor on 
test harness. 

*see table 








Repair open in the in- 
dicated sensor wires. 
*see table 


Is there 350— 7009? 


YES 














Check for continuity to body 
ground on C1 or C3 terminals. 






















Repair short to body 
ground in the indicated 
sensor wires. 

*see table 


Does continuity exist? 


NO 










Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 


11-283 


PGM-Fli Control System 
Troubleshooting Flowchart ——— TW Sensor [D15B2 engine] 





s { ek 
—(iy]- -L6 J- Self-diagnosis Check Engine light indicates code 6: A problem in the Coolant Temperature (TW) Sensor circuit. 
a | IM | 


The TW sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the coolant temperature 
increases as shown below. 





RESISTANCE 
(kQ) +6 
ow | tT 
ae 
1 
05 
0.1 
a THERMISTOR -20 0 20 40 60 80 100120 (°C) 
—fia]- -[6 |- -4 32 68104 140 176 212 248 ( ‘F) 
a he ES Bay eS COOLANT TEMPERATURE 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
6 is indicated. 


| 


| Do the ECU Reset Procedure 








(page 11-209). 


Turn the ignition switch ON. 


Is Check Engine light on and does 
it indicate CODE 6? 


























Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at TW sensor and 
ECU. 











Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 


[ Turn the ignition switch OFF. | 


Disconnect the 2P connector from 
the TW sensor. 


















Measure resistance between the 2 
terminals on the TW sensor. 


Is there 200—400 0? 


YES” 
(To page 11-285) 











Replace TW sensor. ] 








11-284 








(From page 11-284) 


Turn the ignition switch ON. 


Measure voltage between RED/ 
WHT and body ground. 






















GRN/WHT (-) 












Measure voltage between RED/ 
WHT (+) terminal and GRN/WHT 
(—) terminal. 


{fs there approx. 5V ? 


YES 


Is there approx. 5V ? 


NO 















Repair open in GRN/ 
WHT wire between 
ECU (C12) and TW 
sensor. 











Turn the ignition switch OFF. | 






Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 








Connect the test harness “C” con- 
nector to the ECU only, not to the 
main wire harness (page 11-212). 


l OO0000000 F OOCC000000 FF OO000000 
a ae. , OO0000000 F COOCC0C0O0COO € 00000000 
Turn the ignition switch ON. 


C6 (+) C12 (-) 
















5 Vv? 













Measure voltage between C6 (+) 
terminal and C12 (—) terminal. 










Repair open or short in RED/ 
WHT wire between ECU (C6) and 
sensor. 






Is there approx. 5V? 






Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 


11-285 


PGM-FI Control System 
Troubleshooting Flowchart ——— Throttle Angle Sensor [D15B2 engine] ——— 


~ | amGN t a 
—(ta]--(7_J- Self-diagnosis Check Engine light indicates code 7: A problem in the Throttle Angle Sensor circuit. 
wa 1 “N77 1 ~ 


The throttle angle sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle angle changes, the throttle angle 
sensor varies the voltage signal to the ECU. 

BRUSH 

HOLDER OUTPUT VOLTAGE (V) 







BRUSH § Foe eee 


RESISTOR 





; "3 THROTTLE 
IDLE FULL OPENING 
TE 
AMINAC THROTTLE 





— Engine is running. 

— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
7 is indicated. 


at 


Do the ECU Reset Procedure 
(page 11-209). 



























Intermittent failure, system is OK 
; at this time (test drive may be 
necessary). 
Is Check Engine light on and does \NO Check for poor connections or 
it indicate CODE 7? loose wires at throttle angle sen- 
sor and ECU. 





__] 





YES 


Turn the ignition switch OFF. 


Disconnect the 3P connector 
from the throttle angle sensor. 








\ 







Turn the ignition switch ON. 





GRN/ RED/ YEL/ 
WHT BLU WHT 








Measure voltage between YEL/ 
WHT (+) terminal and GRN/WHT 
(—) terminal. 



















Measure voltage between YEL/ 
WHT (+) terminal and body 
ground, 







ts there approx. 5V ? 


YES 


(To page 11-287) (To page 11-287) 











11-286 
















(From page 11-286) 


Turn the ignition switch OFF. 
Reconnect the 3P connector. 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 























termina! and C12 (—) terminal. 





Measure voltage between C7 (+) | 
















Is voltage 0.5 V at full close 
throttle, and approx. 4.5 V at 
full open throttle? 

NOTE: There should be a 
smooth transition from 0.5 V 
to approx. 4.5 V as the 
throttle is depressed. 





Substitute a known-good ECU 
and recheck. !f symptom/indica- 
tion goes away, replace the 
original ECU. 





OO0000000 
OO90000000 






(From page 11-286) 











Turn the ignition switch OFF. 





Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


Measure voltage between C13 
(+) terminal C12 (—) terminal. 











Substitute a known-good 
ECU and recheck. If pre- 
scribed voltage is now avail- 
able, replace the’ original 
ECU. 


OOD000000 F Co0C0000000 
OOODOOO0O0OCO F COCOCC00C0C0CCO 
C7 (+) | 


O0O00000000 FF OCO000000 
OOCOOO0000N F 00000000 








— Replace throttle an- 
gle sensor. 

— Repair open or short 
in RED/BLU, LT GRN 
wire between ECU 
(C7), and throttle 

_angle sensor. 





Repair open in GRN/ 
WHT wire between 
ECU (C12) and throttle 
angle sensor. 


Is there approx. 5V ? VES 
NO 
























Repair open in YEL/ 
WHT wire between 
ECU (C13) and throttle 


angle sensor. 





Is there approx. 5V ? ae 
NO 





OO0000000 


em 





at full close throttle? 
at full open throttle? 


<< 


C12 {(-) 














11-287 


PGM-FI Control System 
Troubleshooting Flowchart ——— TA Sensor [D15B2 engine] 





“N ! aN | a 
—(1]- —(10 ]- Self-diagnosis Check Engine light indicates code 10: A problem in the Intake Air Temperature (TA) Sensor circuit. 
a | ce . 


The TA sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the intake air temperature 
increases as shown below. 


RESISTANCE (kQ) 





20 

10 

5 

1 

os 

0.1 
a THERMISTOR -20 0 20 40 60 80 100 120 (°C) 
(eS- “(0 ]- —4 32 68 104 140176 212 248 (°F) 

ay NAN INTAKE AIR TEMPERATURE 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE GRN/WHT 
10 is indicated. 








ee 


Do the ECU Reset Procedure 
(page 11-209). 


Turn the ignition switch ON. 


Is Check Engine light on and 
does it indicate CODE 10? 

















RED/YEL 













Intermittent failure, 
system is OK at this 
time (test drive may 
be necessary). 
Check for poor con- 
nections or loose 
wires at TA sensor 
and ECU. 







TA SENSOR 





























Turn the ignition switch OFF. 





Disconnect the 2P connector 
from the TA sensor. 










Measure resistance between the 
2 terminals on the TA sensor. 


Is there 0.4—4.0 kQ? 


YES 







Replace TA sensor. 





(To page 11-289) 
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(From page 11-288) 


Turn the ignition switch ON. 


Measure voltage between RED/ 
YEL (+) terminal and body 




















ground. 
YES Measure voltage between RED/ 
Is there approx. 5 V ? YEL (+) terminal and GRN/WHT 
(—) terminal. 
NO 











Repair open in GRN/ 


~5V? WHT wire between 


YES sor. 











Turn the ignition switch OFF. 









Connect the test harness ‘‘C’’ 
connector to the ECU only, not 
to the main wire harness (page 
11-212). 









Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 















Turn the ignition switch ON. | 





C5 (+) 


OO0O000COO EF COCO00C00O0O ££ COCO0000O 5V? 
000000000 FF 0000000000 § CO000000 : 










Measure voitage between C5 (+) 
terminal and C12 (—) terminal. 












Repair open or short in RED/YEL 
wire between ECU (C5) and TA 
sensor. 





Is there approx. 5V? 

















Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 
the original ECU. 
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PGM-Fi Control System 
Troubleshooting Flowchart ——— Ignition Output Signal [D15B2 engine] —— 


~ u ROIS | “ 
—fi5)|- -(15 J- Self-diagnosis Check Engine light indicates code 15: A problem in the ignition Output Signal circuit. 
a“ 1 Se It ~ 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (see page 11-208), 

CODE 15 is indicated. 











Do the ECU Reset Procedure 
(page 11-209). 








Start the engine. 







NOTE: If the engine won’t start, it 
may take 20 seconds of cranking to 
set the code. 


Intermittent failure, system is OK 
TA iss at this time (test drive may be 
Is Check Engine light on and does \_NO necessary) 
it indicate CODE 15? Check for poor connections or. 
loose wires at igniter unit and 
YES ECU. e 
Turn the ignition switch OFF. 
Disconnect the 2P connector 
from the distributor 
Turn the ignition switch ON. 


Measure voltage between BLK / 
YEL (+) terminal and body 
ground. 


Is there battery voltage ? 
YES 


(To page 11-291) 






















Repair open in BLK/YEL wire be- 
tween the 2P connector and igni- 
tion switch. 











11-290 


(From page 11-290) 
[= 





| Turn the ignition switch OFF. | 








Reconnect the 2P connector. | 





Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


Turn the ignition switch ON. 


Measure voltage individually be- 
tween B15 (+), B17 (+) termi- 
nals and A18 (-) terminal. 


Is there approx. 10 V? 


Substitute a known-good 
ECU and recheck. If symptom/ 
indication goes away, replace 
the origina! ECU. 


[> 10 v? 
B15 (+} B17 (+) 


OC00000000 § 0000000000 § o0000000 
000000006 OO00000000 § 00000000 


— Replace the igniter unit. 

— Repair open or short RED/GRN 
wires between igniter unit and 
ECU (B15 or B17). 





NOTE: If the RED/GRN wire was 
shorted, the igniter may be damaged. 
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PGM-FI Control System 




















ee l Nl : 
—iy]- -(17 J- Self-diagnosis Check Engine light indicates code 17: A problem in the Vehicle Speed Sensor circuit. 
iis Spa Ne, «alle oO 


The signal generated by the speed sensor produces pulses when the front wheels turn. 





— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
17 is indicated. 


aah 


Do the ECU Reset Procedures 
(page 11-209). 








Road test necessary, 

In 2nd gear accelerate to 4,000 
min—' (rpm), then decelerate to 
1,500 min-' (rpm) with throttle 
fully closed. 








Intermittent failure, system id OK 


ts Check Engine light on and at this time. ; 

does it indicate CODE 17? Check for poor connections or 
loose wires a speed sensor and 
ECU. 











Block rear wheels and set the CEG Block 


ek ai gece me 7” ia rear wheels before 
at oftd:SUPPOrE-with.sate jacking up front of 


ty stands. ear: 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212) 


OOODO0000O OOOC0O00000 


Block the right front wheel and | A18(—) B16 (+) 
slowly rotate left front wheel and LJ 
measure voltage between B16 0V<12V? 

(+) terminal and A18 (—) ter- 


minal. 


I : NO | | 
a VNB Meany sere Turn the ignition switch OFF. 


YES 














OO000000 
OO000000 























Substitute a known-good ECU 
and recheck. If symptom/ 
indication goes away, replace 
the original ECU. 


(To page 11-293) 
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Troubleshooting Flowchart ——— Vehicle Speed Sensor [D15B2 engine] ——— 






(From page 11-292) 














Disconnect the ‘’B’’ connector 
from the ECU only, not the main 
wire harness. 


Turn the ignition switch ON. 


Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between B16 
(+) terminal and A18 (—) ter- 
minal. 


Does voltage pulse O V and 
12 V? 


YES 








































Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
























— Repair short in 
YEL/BLU wire be- 
tween ECU (B16) 
and the speed sen- 
sor speedometer, or 
cruise control unit. 

— Repair open in 
YEL/BLU wire be- 
tween ECU (B16) 
and speed sensor. 

— If wire is OK, test 
the speed sensor 

(Section 23). 
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PGM-FI Control System 


Troubleshooting Flowchart —— A/T Lock-up Control Solenoid Valve 
[D15B2 engine] 


Can): Self-diagnosis Check Engine light indicates code 19: A problem in the Lock-up Control Solenoid Valve 


circuit. : 


— Check Engine light has been 
reported on. 


— With service check connector 
jumped (page 11-208), CODE 
19 is indicated. 


I 


L Do the ECU Reset Procedure | 











(page 11-209). 


l 


Test drive necessary. 

Drive the car for several miles so 
that the transmission upshfts and 
downshifts several times. 














Intermittent failure, system is OK | 
at this time. 

Check for poor connections or 
loose wires at lock-up control 
solenoid valve and ECU. 












Does Check Engine light indicate 
CODE 19? 











Turn the ignition switch OFF. 








Connect the test harness to the 
main harness only, not to the ECU 
(page 11-212) 








- Disconnect the 2P connector from 
the lock-up control solenoid valve. 











Check for continutiy between A8& 
and body groun. 








Does continuity exist? 


YES | Repair short in YEL wire between 
NO 


ECU (A8) and the 2P connector. 











(To page 11-295) 





11-294 











(From page 11-294) 


a 


Reconnect the 2P connector. 


= 


Measure resistance between A8 
terminal and A18 terminal. 





L_| 








OOONOOOO0O0O F OOOO 00000O § COCC0000 
OCONOND0C000O OOD00O00000 §F OO000000 
A8 A18 


Ly 
14-250? 



















Check for continuity in YEL wire 
between A8 terminal and the 2P 
connector. 


YES Faulty lock-up control 
< Does continuity exist? solenoid valve (section 


| Te 14). 


Is there 14-25 0 ? 





YES 




















Repair open in YEL wire between 
ECU {(A8) and the 2P connector. 








Substitute a known-good ECU 
and recheck. {f symptom /indica- 
tion goes away, replace the orig- 
inal ECU. 
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Idle Control System 


System Troubleshooting Guide 


NOTE: 





@ Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting with @. Find the symptom in the left column, read across to the most likely source, then refer to 
the page listed at the top of that column. If inspection shows the system is OK, try the next system (2), etc. 

@ If the idle speed is out of specification and the Check Engine light does not blink CODE 14, go to inspection described 


on page 11-299. 





















































































. AIR ALTER- A/T w/T. P/S OIL HOSES 
RAGE Seo ee ge all eg Pe CONDI. | NATOR | SHIFT | Swine | STARTER | BRAKE | pressunE ie AND 
C cana Vv | tioninc FR POSITION |. ,siGNat | SWNCH SIGNAL | SWITCH | RN | connec. 
; SIGNAL SIGNAL SIGNAL eens | SIGNAL TIONS 
YMPTOM ml oo 
326, 328* = 316* 1302, 318* | 304, 320* 1 306. 322* | 308 310, 324* 312 314 325 = 
DIFFICULT TO START 
ENGINE WHEN COLD | ® 
—_|_ 1 fv L._- 
WHEN COLD FAST IDLE OUT OF 
SPEC (1,000—2,000 rpm) @) @ @ I 
~ 4 1 ‘ll y 1 
ROUGH IDLE @Q ® 
WHEN WARM ENGINE hi | “7 
SPEED TOO HIGH @ ® 8) (@) 8) 
ent 
Idle speed is below | "i | l 
specified rpm (no @ ®@ 
load} ; L | 
Idle speed does not r [ 
increase after initial oO 
start up. SE 
On models with 1 
WHEN automatic transmis- @) ® 
WARM sion, the idle speed 
drops in gear it mel 
ENGINE — +. + 
SPEED pions ® @ 
when alr Conditioner 
TOO LOW in ON a 
Idle speed drops ai) 
when steering wheel @ @ 
is turning if 
Idle speed fluctuates 
with electrical load @ (3) | ® 
| WHILE WARMING | be T 
Hi 
uP @ ® 
FREQUENT | L I 
ne | AFTER WARMING 
UP ® @ 
r r 1 ig 
FAILS EMISSION TEST ® 
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*: D15B2 engine 


System Description 


Ei 


The idle speed of the engine is controlled by the Electronic Air Control Valve (EACV). 
The valve changes the amount of air bypassing into the intake manifold in response to electric current sent from the ECU. 


When the EACV is activated, the valve opens to maintain the proper idle speed. 


Except D15B2 eingine: 
TO MAIN 
RELAY 
rN 


GRN/ 


BLU/ 
WHT 


+t 





YEL/ 
BLK 





YEL 
VARIOUS SENSORS 


if 





ll FAST 
P a 
LZesH0) IDLE VALVE 
| E cS ] 
= — 
R ; J 



































VARIOUS 


D15B2 engine: 
SENSORS 


| Ua) | 
c_ 


AIR 
CLEANER 








TO MAIN 
RELAY 







(cont'd) 


11-297 


Idle Control System 
System Description (cont'd) 








1. After the engine starts, the EACV opens for a certain time. The amount of air is increased to raise the idle speed 
about 150-300 min-' (rpm). 


2. When the coolant temperature is low, the EACV is opened to obtain the proper fast idle speed. The amount of bypassed 
air is thus controlled in relation to the coolant temperature. 


ENGINE SPEED 
(min~’, rpm) 








COOLANT TEMPERATURE 
(°C) 
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When the idle speed is out of specification and the Check Engine light does not blink CODE 14, check the following 
items: 

e Adjust the idle speed (page 11-326, 328*) 

Air conditioning signal (page 11-302, 318*) 

Alternator FR signal (page 11-304, 320*) 

A/T shift position signal (page 11-306, 322*) 

M/T clutch switch signal (D15Z1 engine only) (page 11-308) 
Starter switch signal (page 11-310, 324*) 

Brake switch signal (page 11-312) 

P/S oil pressure switch signal (page 11-314) 

Fast idle valve (page 11-325) ; 

Hoses and connections 

EACV and its mounting O-rings 


*: D15B2 engine 
If the above items are normal, substitute a known-good EACV and readjust the idle speed (page 11-326, 328*). 


@ If the idle speed still cannot be adjusted to specification (and the Check Engine light does not blink CODE 14) 


after EACV replacement, substitute a known-good ECU and recheck. If symptom goes away, replace the original 
ECU. 
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idle Control System 


Troubleshooting Flowchart EACV 








~ | a ae - 
—(1y]- —(14J- Self-diagnosis Check Engine light indicates code 14: A problem in the Electric Air Control Valve {EACV) circuit. 
Ae ad ee 


The EACV changes the amount of air bypassing the throttle body in response to a current signal from the ECU in order to maintain the 
proper idle speed. 
TO INTAKE FROM AIR 
COIL MANIFOLD CLEANER 














SHAFT VALVE SPRING 








— Check Engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 
14 is indicated. 


ai 








Do the ECU Reset Procedure 
(page 11-209) 








YEL/ 
BLK 





Start the engine. 


_l 


Is Check Engine light on and 
does it indicate CODE 14? 








With the engine running and the 
accelerator pedal released, 
disconnect the 2P connector 
from the EACV. 


















Intermittent failure, 

















| YES system is OK at this 
ia time (test driving may 

Remove the 2P connector from be necessary). 
the EACV. Is there a reduction in engine YES Check for poor con- 
rpm? | nection or loose wires 





at EACV and ECU. 








_ [No 


Substitute a known-good EACV 
and retest. 








(To page 11-301) 





11-300 






(From page 11-300) 





Measure voltage between the 
YEL/BLK wire and body ground. 


aL 


< iS-thoea pattarywoltdner Repair open in YEL/BLK wire be- 


| YES 


Turn the ignition switch off and 
reconnect the 2P connector the 


EACV. 


Connect the test harness ‘‘A’’ 
connector to the main wire 
harness only, not the ECU (page 


11-212) 
aera ee | 
iz AQ (+) = -A23 [-) 


Turn the ignition switch ON Be oe ee Ree OOG 
u 9g . ©000000000000 J o0000000 


Momentarily connect AQ _ ter- 
minal to A23 terminal several 
times. 


iE S Substitute a known-good ECU 

; YE and retest. If symptom/indica- 

< Does the EACV click? tion goes away, replace the 
[ No original ECU. 








tween EACV and main relay. 














LL 











~— 



































WHT or BLU/YEL wire between 
EACV and ECU (AQ). If the wire 


Repair open or short in GRN/ 
is OK, replace the EACV. 








O9000000000 
O0000000000 
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Idle Control System 


Troubleshooting Flowchart 








Air Conditioning Signal 


This signals the ECU when there is a demand for cooling from the air conditioning system. 






Inspection of Air Condition- 
ing Signal. 













Connect the test harness be- 
tween the ECU and connector. 

Disconnect ‘‘B’’ connector from 
the main wire harness only, not 
the ECU (page 11-212). 


Turn the ignition switch ON. 


Measure voltage between B5 (+) 
terminal and A26 (—) terminal. 










©C0000000000 
¥] COCOOO00000 





5 Vv? 
A26 (—) 


©C00000000000To0bd00000 
0000000000009 | 00000000 § 









Substitute a known- 
good ECU and re- 
check. If prescribed 
voltage is now avail- 
able, replace the orig- 
inal ECU. 


| A15 
Clicking? SOCOOOCVOODCOCCO}O0C0O0000 
remind” | 9000000000000 | c0000000 
| A26 


Connect the BLK/RED terminal of 
the 4P connector on the A/C 
clutch relay to body ground. 














Is there approx. 5 V? 













Reconnect ‘’B’’ connector to the 
main wire harness. 









S29O9000000000 
O0000000000 





Momentarily connect A15 ter- 
minal to A26 terminal several 
times. 

















Is there a clicking noise from the 
A/C compressor clutch? 


YES 











~«q——— BLK/RED 
View from wire harness side 












See Air conditioner in- 
spection (section 22). 


ls there a clicking noise from the 
A/C compressor clutch? 


Blower switch ON. 


(To page 11-303) 


















Repair open in BLK/REDwire be- 
tween ECU (A15) and A/C clutch 
relay. 
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(From page 11-302) 


A/C switch ON. 
Does A/C operate ? 


YES 


Air conditioning signal is OK. 


















Is voltage less than 1V? 


YES 





Less than 1 V ? 


OOO000000000N JF O0000000 
ODODDDON0D0000N0® | OOO00000 


A26 (~) 


Measure voltage between B5 (+) 
terminal and A26 (-) terminal. 


















BS (+) 







O9O0090000000 
OO000000000 





Repair open in BLU/ 
RED wire between 
ECU (BS) and A/C 
pressure switch. 














Substitute a known-good ECU 
and recheck. If symptom/indica- 


tion goes away, 
original ECU. 


replace the 
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Idle Control System 


Troubleshooting Flowchart 





Alternator FR Signal 





This signals the ECU when the alternator is charging. 


Inspection of Alternator FR 
signal. 


Connect the test harness be- 
tween the ECU and connector. 

Disconnect ‘’D’’ connector from 
the main wire harness only, not 
the ECU (page 11-212). 


Turn the ignition switch ON. 


Measure voltage between D9 
(+) terminal and A26 (-) ter- 
minal. 







N 
Is there approx. 4.5 V? o 
YES 
Turn the ignition switch OFF. 


Reconnect ‘‘D’’ connector to the 
main wire harness. 








Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 







Measure voltage between D9 
(+) terminal and A26 (—) ter- 
minal. 








Does the voltage decrease when 
headlights and rear defogger are 
turned on ? 





(page 11-209). 


Alternator FR signal is OK. 


{To page 11-305) 


| Do the ECU Reset Procedure 











4.5? 


OCODD0ONN0NO90N00O J OO000000 
9000000000009 | OO000000 


A26 (-) 





D9 (+) 


O9000000000 
00000000000 










Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 
the original ECU. 
















9000000000000 
OCOO0000000000 


O00000OOd Fe 
CO000000 
Stop the engine. 












1 009000000000 
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(From page 11-304) 


Disconnect ‘'D’' connector from 
ECU only, not the main wire 
harness. 


Disconnect the negative battery 


cable from the battery. 









00000000000 
O9D000000000 





Check for continuity between D9 
terminal and body ground. 








9000000000000 FO0000000 
9000000000000 | O0000000 
ae 5 YES Disconnect GRN connector from Continuity ? 
Does continuity exist ? the alternator. 


NO 


Disconnect GRN connector from GRN CONNECTOR 
the alternator. 

















Connect BLU wire to body 
ground. 


Check for continuity between D9 


terminal and body ground. 








Check for continuity between D9 awe Shr NO See Alternator Inspec- 
terminal and body ground. Does continuity exist ? tion (section 23). 
YES 
Repair short in PNK or BLU wire 


NO between ECU (D9) and _ alter- 
nator. 











Repair open in PNK or BL’ 
between ECU (D9) and alter- 


U wire 
nator. See Alternator Inspec- 
tion (section 23). 
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Idle Control System 


Troubleshooting Flowchart ———— A/T Shift Position Signal 





This signals the ECU when the transmission is in Neutral or Park. 











Inspection of A/T Shift Position 
Signal. 


Turn the ignition switch ON. 









= — =a} 
Observe the A/T shift indicator and 
select each position separately. 


4 ae : NO See A/T Shift Position Indicator 
Does the indicator light ronan? Mo _| spection (section 14). | 


YES 
























Turn the ignition switch OFF. 


— 


Connect the test harness be- 
tween the ECU and connector. 


Disconnect ‘‘B’’ connector from 
the main wire harness only, not 
the ECU (page 11-212) 5 Vv? 


7a cae 


Turn the ignition switch ON. 














B7 (+) 















O9000000000000 JOCOO0000 
COO0ND0000000 90000000 


Hy OOOO0000000 
090000000000 









Measure voltage between B7 
(+) terminal and A26 (~) ter- 
minal. 











| Substitute a known-good ECU 
Q is there approx. 5 V? NO and recheck. If prescribed 





voltage is now available, replace 


YES the original ECU. 


Turn the ignition switch OFF. | 

















Reconnect ‘‘B’’ connector to the 
main wire harness. 











Start the engine. | 





{To page 11-307) 
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(From page 11-306) 


Less than 1 V 7———- 











B7 (+) 
OCONDCOOOCOOCCOCOCOL[O00Co0000 OCO000000000 
lexorerelerelererererere) OO000000 & OO0N00000000 
A26 (-) 

Measure voltage between B7 (+) 

terminal and A26 (-) terminal 

with the transmission in and 

[P] individuatty. 











Repair open in GRN_ wire 
between ECU (B7) and gauge 
YES assembly. 


Is there less than 1 V? 














5 Vv? Ps 
Measure voltage between B7 7 (+) : 
(+) terminal and A26 (-) ter- COD000TN00000N FOCOOO0000 990000000000 
minal with the transmission in DOONVDDODNDOONO0N® | OOOO COOO £ SO0000000000 











gear. A26 (-) 





I 


is there approx. 5 V? 












Repair short in GRN_ wire 
between ECU (B7) and gauge 
assembly. 
















Less than 1 V?-——_———+ 
B3 (+) 


O9D0N0000000000 FOO0000000 
OCCOONONO0C0000N | O9O000000 


A26 {(—-) Ba (+)* 


OC000000000 
OO0000000000 








Measure voltage between B3 or 
B4* terminal and A26 (-) ter- 


? 
minal with the transmission in bess shan tv 
or individually. *; 








| 


Is there less than 1 V? 


Repair open in GRN/BLU or 
GRN/BLK wire between ECU (B3 
or B4*) and Shift Position Con- 
sole Switch. 











Measure voltage between B3 or 
B4* (+) terminal and A26 (-—) ter- 


OO0000000000 
CO0000000000 




















minal with the transmission in A26 (-) Ba (+)* 
or [P]. 5 V? 
Repair short in GRN/BLU or 
NO GRN/BLK* wire between ECU 
Is th . BV? 
<< Sealine ashe {B3 or B4*) and Shift Position 
Ee Console Switch. 





A/T shift position signal is OK. 
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Idle Control System 
Troubleshooting Flowchart — M/T Clutch Switch Signal [D15Z1 engine] — 


This signals the ECU when the clutch is engaged. 


Inspection of clutch switch 
signal. 







Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


B7 (+) 









Less than 1 V2? | 0900000000000 J 00060000 00000000000 
5V OCONONDDD000000®G@ | OOO00000 SOON000000000 
Turn the ignition switch ON. A26 (-) 


Measure voltage between B7 (+) 
terminal and A26 (—) terminal. 


BLK 
NO Pat ae Ys, 
Is voltage less than 1 V? Turn the ignition switch OFF. 





YES 


Disconnect the 2P connector one 


from the clutch switch. CLUTCH 
SWITCH 

















Check for continuity between 


the A terminal and B terminal on 
the clutch switch. 











ons cab NO Replace the clutch 
Does continuity exist? switch. 


| YES 


Turn the ignition switch ON. 















Measure voltage between PNK/ 
Depress the clutch pedal. BLK (+) terminal and body 


ground. 








J Measure voltage between B7 (+) ch 











Repair open in PNK/ 
BLK wire between ECU 
(B7) and the clutch 
switch. 





terminal and A26 (—) terminal. Is there approx. 5 V? 














(To page 11-309) Repair open in’ BLK wire be- 
tween the clutch switch and 
G301. 








11-308 






(From page 11-308) 


Is there approx. 5 V? 


Clutch switch signal is OK. 









Turn the ignition switch OFF. 


Disconnect the 2P connector 
from the clutch switch. 


Turn the ignition switch ON. 


Measure voltage between B7 (+) 
terminal and A26 (—) terminal. 
Is there approx. 5 V? 
NO 


Disconnect ‘’B’’ connector from 
main wire harness only, not the 
ECU. 


Is there approx. 5 V? 
NO 


Substitute a known-good ECU 
and recheck. If prescribed volt- 
age is now available, replace the 
original ECU. 



















Replace the clutch 
switch. 












Repair short in PNK/ 
BLK wire between 
ECU (B7) and the 
clutch switch. 
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Idle Control System 





Troubleshooting Flowchart Starter Switch Signal 


This signals the ECU when the engine is cranking. 





Inspection of Starter Switch 
Signal. BATTERY 


VOLTAGE? | 


B9 


OCO0000000 
00000000 













COO00O0C000000 
COO000000000 







COO000000000 
OO0000000000 


Connect the test harness be- 


tween the ECU and connector 
(page 11-212) 








Measure voltage between B9 (+) 
terminal and A26 (—) terminal 
with the ignition switch in the 
start position. 


Is there battery voltage ? 


YES 











Inspect STARTER SIGNAL(7.5A) | 


fuse 
aoe SIGNAL(7.5A) fuse \NO Replace fuse. 


| YES 

















Repair open in BLU/WHT wire 
between ECU (B9) and 
STARTER SIGNAL (7.5A) fuse. 








Starter switch signal is OK. 
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Idle Control System 


Troubleshooting Flowchart —— Brake Switch Signal 





This signals the ECU when the brake pedal is depressed. 


Inspection of Brake Switch Sig- | 
nal. 












Inspect the brake switch (section 
19). 


Are the brake lights on without 
depressing the brake pedal? 


NO 

















Depress the brake pedal. 



































aan a 
1 
4 : »~ Inspect STOP LIGHT (20 A) fuse 
? 
Do the brake lights come on? (under-hood fuse/relay box). 
YES ay 
NO 
< Is fuse OK? ~ Replace fuse. 
YES 

Connect the test harness to the Inspect the brake switch (section 

main wire harness only, not to the 19). 

ECU (page 11-212). 











i Depress the brake pedal. 








(To page 11-313) 
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(From page 11-312) 0000000000000] 00000000 f O©0000000000 
2000000000009 | 00000000 100000000000 
A26 (-) D2 (+) 
Measure voltage between D2 (+) | aeeoeareses BATTERY _____id 


terminal and A26 (—) terminal VOLTAGE? 
with the brake pedal depressed. 








Repair open in GRN/WHT wire 
< Is there battery voltage? between the brake switch and 


Brake switch signal is OK. 


ECU (D2). 
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idle Control System 
Troubleshooting Flowchart — P/S Oil Pressure Signal 


This signals the ECU when the power steering load is high. 


= 





| Inspection of P/S Oil Pressure 


igna - 


Connect the test harness be- 
tween the ECU and connector. 
{page 11-212). 


oF = 
More than 1V? 


Turn the ignition switch ON. 











r 





SOVDNONDVNO ONO OON J O0000000 090000000000 
9900000000000 J OCOg0000 OOOC000000N0*D 


A26 (-) B8 (+) 














Measure voltage between B8 (+) 
terminal and A26 (—) terminal. i 


Disconnect the 2P connector 
YES from the P/S oil pressure switch. 


Is there more than 1V/? 7 


NO : 
Connect BRN/RED terminal to 
Turn steering wheel slowly. 


Measure voltage between B8 (+) 
terminal and A26 (—) terminal 
while steering wheel is turning. 

































ee 








Replace P/S oil pres- 
sure switch. 





















Repair open in BRN/RED wire 
between ECU (B8) and P/S oil 
Pressure switch or BLK wire 
between P/S oil pressure switch 
and G302. 






P/S OIL 
PRESSURE SWITCH BRN/RED 










Is there battery voltage? 
YES 
P/S oil pressure signal is OK. 











from the P/S oil pressure switch. 


L 


Is there battery voltage? 


Disconnect the 2P connector | 















Replace P/S oil pres- 
sure switch. 








Repair short in BRN/RED wire 
between ECU (B8) and P/S oil 
pressure switch. 

If wire is OK, substitute a 
known-good ECU and recheck. If 
prescribed voltage is now 
available, replace the original 
ECU. 





11-314 


Idle Control System 


Troubleshooting Flowchart 





EACV [D15B2 engine] 





se ee ee se 
—fiea)- —(14 J- Self-diagnosis Check Engine light indicates code 14: A problem in the Electric Air Control Valve (EACV) circuit. 
a } ba a 


The EACV changes the amount of air bypassing the throttle body in response to a current signal from the ECU in order to maintain the 


proper idle speed. 
TO INTAKE FROM AIR 
MANIFOLD CLEANER 


VALVE SHAFT 4 § 
ie! 









VALVE 


Soe gy 
cik- -a 




































COIL 
— Check Engine light has been 
reported on. 
— With service check connector 
jumped (page 11-208), CODE 
14 is indicated. 
Do the ECU Reset Procedures 
(page 11-209). 
EACV 
With the engine running and the 
Is Check Engine light on and accelerator pedal released, 
does it indicate CODE 14? disconnect the 2P connector 
from the EACV. 












il Intermittent failure, sys- 


| YES 
tem is OK at this time 


J pores 2P connector from ie there afeducdan mensie YES cane may be 
pine Check for poor conec- 
tion or loose wires at 

NO EACV and ECU 


Substitute a known-good | 














and retest. 


r— 





(To page 11-317) 





11-316 

















(From page 11-316) 





Measure voltage between the 
YEL/BLK wire and body ground. 








i. 


Is there battery voltage? 









Repair open in YEL/BLK wire be- 
tween EACV and main relay. 











Turn the ignition switch off and 
reconnect the 2P connector the 


EACV. 





L 


Connect the test harness ‘‘A”’ 
connector to the main wire har- 
ness only, not the ECU (page 

























11-212). 
i Ait 
oe ; OC00000000 ff 0000000000 J o0000000 
Purn she sahitiorsewuitenON: EACV clicks? 000000000 §§ 0000000000 00000000 
| A2 








Momentarily connect A11 ter- 
minal to A2 terminal several 


times. 








[ 


<< Does the EACV click? 
| NO 


Repair open or short in GRN/WHT, 
BLU/YEL wire between EACV and 
ECU (A11). If the wire is OK, 
replace the EACV. 





Substitute a known-good ECU 
and retest. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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Idle Control System 
Troubleshooting Flowchart ——— Air Conditioning Signal [D15B2 engine] ——— 


This signals the ECU when there is a demand for cooling from the air conditioning system. 


Inspection of Air Condition- 
ing Signal. 













Connect the test harness be- 
tween the ECU and connector. 
Disconnect ‘‘B’’ connector from 
the main wire harness only, not 
the ECU (page 11-212). 











Turn the ignition switch ON. 





OO00C00000 FF CO0O0000000 | CO000000 
OOO0D00000 OOOD000000 FF OCOC0O0000 


A18 (—) BS (+) 
L— 5yv7-—_1 








Measure voltage between B8 (+) 
terminal and A18 (—) terminal. 











Substitute a known- 
good ECU and re- 
check. If prescribed 
voltage is now avail- 
able, replace the orig- 
inal ECU. 


B3 
OOODCO000O F OCOCCCCO00O £ OOCCC0CCO 
OOO000000 OOO0000CCO0O F OO0O00000 











Is there approx. 5 V? 


















Reconnect ‘’B’’ connector to the 
main wire harness. 













Momentarily connect B83 ter- 
minal to A18 terminal several 












F A18 
one Clicking? ____| 
NO Connect the BLK/RED terminal of 


Is there a clicking noise from the 
A/C compressor clutch? 


YES 


the 4P connector on the A/C 
clutch relay to body ground. 








~«q——— BLK/RED 
View from wire harness side 












See Air conditioner in- 
spection (section 22). 


Is there a clicking noise from the 
A/C compressor clutch? 


| YES 


Repair open in BLK/RED wire be- 
tween ECU (B3) and A/C clutch 
relay. 





Blower switch ON. 


(To page 11-319) 
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(From page 11-318) 


OOOOV0N0000 ODWODOOVO0000 OO0O00000 
OOOVD0C00N00O OOON0N00000 OO000000 
_—SSSSs | 


Less than 1V? 


Does A/C operate ? Measure voltage between B8 (+) 
terminal and A18 (—) teminal. 


Repair open in BLU/ 


Is voltage less than 1V? RED wire between 
Air conditioning signal is OK. ECU (B8) and A/C pres- 
YES 


sure switch. 








Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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Idle Control System 


Troubleshooting Flowchart Alternator FR Signal [D15B2 engine] 








This signals the ECU when the alternator is charging. 


Inspection of Alternator FR 
signal. 


Connect the test harness be- 
tween the ECU and connector. 
Disconnect ‘‘B’’ connector from 
the main wire harness only, not 
the ECU (page 11-212). 


Turn the ignition switch ON. 


Measure voltage between B14 
(+) terminal and A18 (—) ter- 
minal. 


N 
Is there approx. 4.5 V? Oo 


Turn the ignition switch OFF. 


Reconnect ’’B’’ connector to the 
main wire harness. 


< 
m 
” 


Warm up engine to normal oper- 
ating temperature (cooling fan 
comes on). 


Measure voltage between B14 
(+) terminal and A18 (—) ter- 
minal. 














Does the voltage decrease when 
headlights and rear defogger are 
turned on ? 


NO 







YES 





Do the ECU Reset Procedure 
(page 11-209). 


Alternator FR signal is OK. 


{To page 11-321) 
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OOC0C00000 FF CO0O000000O FF OO000000 
OOO000000 OOO0O0C090000 F CO000000 


A18 (-) B14 (+) 





Substitute a known-good ECU 
and recheck. tf prescribed 


voltage is now available, replace 
the original ECU. 











OO0O00000O FF COCO0O0C0000 OOO00000 
OO0000000 OO0O000N000O F 0o0c0o000o0 


A18 (-) B14 (+) 
U—— Voltage? —/ 


Stop the engine. 








(From page 11-320) 


Disconnect ‘’B’’ connector from 


ECU only, not the main wire 
harness. 


NO 





Disconnect the negative battery 
cable from the battery. 


Check for continuity between B14 
terminal and body ground. 


Does continuity exist ? uo 


Disconnect GRN connector from 
the alternator. 





Connect BLU wire to body 
ground. 


Repair open in PNK, BLU wire be- 
tween ECU (B14) and alternator. 








OODO0C0O0OCO FF COOC0C0000O FF OO0O00000 
OOCO0CO0COO F OCOCOCKO0CO0O FF COO000000 
B14 
—lL 


Continuity? 


Disconnect GRN connector from 
the alternator. 


Check for continuity between B14 
terminal and body ground. 
Does continuity exist ? NO See Alternator Inspec- 
tion (section 23). 
YES 


Repair short in PNK, BLU wire be- 
tween ECU (B14) and alternator. 








See Alternator Inspec- 
tion (section 23). 
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Idle Control System 
Troubleshooting Flowchart — A/T Shift Position Signal [D15B2 engine] ——— 


This signals the ECU when the transmission is in Neutral or Park. 


Inspection of A/T Shift Position 
Signal. 
: Se 


a 
eek 





urn the ignition switch ON. 


pe 
Observe the A/T shift indicator and 
select each position separately. 


















See A/T Shift Position Indicator 
Inspection (section 14). 





Does the indicator light properly? 











YES 








Turn the ignition switch OFF. 










Connect the test harness be- 
tween the ECU and connector. 

Disconnect ‘’B’’ connector from 
the main wire harness only, not 
the ECU (page 11-212). 








B7 (+) : 
, |Q00000000 Ff 0000000000 
5V?_ | gpq90000000 ff OCO0000000 
| A18 (-) 


Substitute a known-good ECU 










OO000000 
OO0000000 


Turn the ignition switch ON. 














Measure voltage between B7 
(+) terminal and A18 (—) ter- 
minal. 




















Is there approx. 5 V? and recheck. If prescribed 
. voltage is now available, replace 
YES the original ECU. 














Turn the ignition switch OFF. 





Reconnect ‘’B’’ connector to the 
IL main wire harness. 


| 


Start the engine. 





















(To page 11-322) 
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(From page 11-322) 








B7 (+) 
Less than iV? OOOD000000 OOOO000000 OO0O00000 
OCOO000000 COOCO0O0000 OO000000 
| A18 (-) 
Measure voltage between B7 (+) 
terminal and A18 (-) terminal 
with the transmission in [IN] and 
individually. 





NO Repair open in GRN_ wire 
Is there less than 1 V? between ECU (B7) and gauge 


YES assembly. 



























with the transmission in gear. A18 {-) 


: il NO Repair short in GRN_ wire 
4 Is there approx. 5 V? ae between ECU (B7) and gauge 
. assembly. 


YES 


ue OCCO0C000O FF 0000000000 § 00000000 
Measure voltage between B7 (+) CO0000000 FF 0O0C00000000 F 00000000 
terminal and A18 (—) terminal | 

























B11 (+) 
OOODOC0COCO FOCOCCCCO000 § COCO0C000 
Measure voltage between B11 OOO000000 OCOOCOOCODO FEF OCO0O0C0C0O0 
(+) terminal and A18 (—) termi- A18 
nal with the transmission in -) 
L_______ Less than 1V? 


















Repair open in GRN/BLK wire be- 
tween ECU (B11) and shift posi- 
tion console switch. 


Is there less than 1 V? 













B11 (+) 

OOOC0O000CO0O COQO000000O0 OO000000 

Measure voltage between B11 OOOD0C000C00 OOOOD0CN00000 OO0O0C0000 
(+) teminal and A18 (—) terminal 


with the transmission in [N ] or [P } A18 (-) 

















Repair short in GRN/BLK wire be- 
tween ECU (B11) and shift posi- 
tion console switch 


Is there approx. 5 V? 


A/T shift position signal is OK. 
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Idle Control System 





Troubleshooting Flowchart Starter Switch Signal [D15B2 engine] 


This signals the ECU when the engine is cranking. 


Inspection of Starter Switch 
Signal. 
B13 (+) 
OO0O000000 OOO0D000000 OO0O00000 
tie: OO0ND000000 OO000000 


} 










BATTERY 
VOLTAGE? 





Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 












Measure voltage between B13 
(+) terminal and A18 (—) termi- 
nal when the ignition switch in the 
start position. 








Inspect STARTER SIGNAL(7.5A) 
fuse 


Ce SIGNAL(7 .5A) wo Replace fuse. 
| YES 


Repair open in BLU/WHT wire 
between ECU (B13) and 
STARTER SIGNAL (7.5A) fuse. 





is there battery voltage ? 



























Starter switch signal is OK. 
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Ei 


Fast Idle Valve [Except D15B2, D15Z1 engine] 


Description Inspection 

To prevent erratic running when the engine is warming 

up, it is necessary to raise the idle speed. The fast idle NOTE: The fast idle valve is factory adjusted; it should 
air bypass valve is controlled by a thermowax plunger. not be disassembled. 

When the engine is cold, the engine coolant surround- 

ing the thermowax contracts the plunger, allowing ad- 1. Remove the intake air duct from the throttle body. 
ditional air to be bypassed into the intake manifold so that 

the engine idles faster. When the engine reaches oper- 2. Start the engine. 

ating temperature, the viave colses, reducing the amount 

of air bypassing into the manifold. 3. Put your finger over the lower port in throttle body 


and make sure that there is air flow with the engine 

cold (coolant temperature below30°C, 86°F). 
IDLE 
ADJUSTING 
SCREW 















~~, Z 
fl Gs 8, y Teas LOWER 
OSS4 Sant FAST 


IDLE 
VALVE 


IDLE ® If not, replace the fast idle valve and retest. 






O-RINGS 
Replace 


AIR BYPASS 
VALVE 

















12 N-m 


WAX (1.2 kg-m, 9 Ib-ft) 


4. Warm up the engine (cooling fan comes on). 
5. Check that the valve is completely closed. If not, air suc- 
tion can be felt at the lower port in the throttle body. 


® \f any suction is felt, the valve is leaking. Replace 
the fast idle valve and recheck. 
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Idle Control System 
Idle Speed Setting [Except D15B2 engine] 





Inspection/Adjustment 3. Disconnect the 2P connector from the EACV. 


1. Start the engine and warm it up to normal operating 
temperature (the cooling fan comes on). 


2. Connect a techometer. 


LHD: 


TECHOMETER 





4. Start the engine with the accelerator pedal slightly 
depressed. Stabilize the engine speed at 1000, then 
slowly release the pedal until the engine idles. 





RHD: TECHOMETER 5. Check idling in no-load conditions: headlights, blower 
fan, rear defogger, cooling fan, and air conditioner 
are not operating. 


NOTE: (KS) Remove No. 16 (7.5 A) fuse in the 
under-dash fuse box, then check that the headlights 
and side marker lights are off. 





Idle speed should be: 











Manual 





D15Z1 engine: 420 + 50 min~—' (rpm) 
Others: 420 + 50 min“' 


420 + 50 min (rpm) (in [NM] or [P]) 














2P CONNECTOR Adjust the idle speed, if necessary, by turning the 
idle adjusting screw. : 
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IDLE ADJUSTING SCREW 





10. 


. Turn the ignition switch OFF. 


. Reconnect the 2P connector on the EACV, then re- 


move BACK UP fuse in the under-hood fuse/relay 
box for 10 seconds to reset the ECU. 


. Restart and idle the engine with no-load conditions 


for one minute, then check the idle speed. 


NOTE: (KS) Remove No. 16 (7.5 A) fuse in the under- 
dash fuse box, then check that the headlights and 
side marker lights are off. 


Idle speed should be: 









Manual {D15Z1 engine: 600 + 50 min~' (rom) 


Others: 750 + 50 min“' (rpm) 


750 + 50 min-' (rpm) (in [NJ or [P]) 









. Idle the engine for one minute with headlights (Hi) 


ON and check the idle speed. 


Idle speed should be: 


D15Z1 engine: 700 + 50 min“! (rpm) 
Others: 750 + 50 min“! (rpm) 
750 + 50 min-' (rpm) {in [NJ or [P]) 


Turn the headlights and rear defogger off. 

Idle the engine for one minute with heater fan switch 
at HI and air conditioner on, then check the idle 
speed. 






Idle speed should be: 


Manual |D152Z1 engine: 810 + 50 min“' (rpm) 
Others: 810 + 50 min“' (rpm) 


810 + 50 min-' (rpm) (in [NJ or (PJ) 












NOTE: If the idle ‘speed is not within specification, 
see System Trobleshooting Guide on page 11-296. 
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Idle Control System 
Idle Speed Setting [D15B2 engine] 


Inspection/Adjustment 


1. Start the engine and warm it up to normal operating 
temperature (the cooling fan comes on). 


2. Connect a tachometer. 


LHD: 
TACHOMETER 





2P CONNECTOR 


RHD: 


TECHOMETER 





2P CONNECTOR 


5. 





3. Disconnect the 2P connector from the EACV. 





EACV 


4. Start the engine with the accelerator pedal slightly 


depressed. Stabilize the engine speed at 1000, then 
slowly release the pedal until the engine idles. 


Check idling in no-load conditions: headlights, blower 
fan, rear defogger, cooling fan, and air conditioner 
are not operating. 


NOTE: (KS) Remove No. 16 (7.5 A) fuse in the 
under-dash fuse box, then check that the headlights 
and side marker lights are off. 


. Idle speed should be: 


| Manual [625 + 50 min-' (rpm) 


625 + 50 min-' (rpm) (in [NJ or [P]) 


Adjust the idle speed, if necessary, by turning the 
idle adjusting screw. 
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10. 





. Turn the ignition switch OFF. 


IDLE ADJUSTING SCREW 





a 


. Reconnect the 2P connector on the EACV, then re- 


move BACK UP fuse in the under-hood fuse/relay 
box for 10 seconds to reset the ECU. 


. Restart and idle the engine with no-load conditions 


for one minute, then check the idle speed. 


NOTE: (KS) Remove No. 16 (7.5 A) fuse in the under- 
dash fuse box, then check that the headlights and 
side marker lights are off. 


Idle speed should be: 


| Manual [810 + 50 min-" (rpm) 
810 + 50 min-' (rpm) (in [N] or [P]) 





. Idle the engine for one minute with headlights (Hi) 


ON and check the idle speed. 


Idle speed should be: 


| Manual | 810 + 50 min“? (rpm) 
810 + 50 min-' (rpm) (in [Jor [P]) 


Turn the headlights and rear defogger off. 

Idle the engine for one minute with heater fan switch 
at HI and air conditioner on, then check the idle 
speed. 






Idle speed should be: 


Manual |810 + 50 min-' (rpm) 
Automatic |810 + 50 min-' (rpm) (in [NJ or [P]) 


NOTE: If the idle speed is not within specification, 
see System Trobleshooting Guide on page 11-296. 
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Fuel Supply System 


System Troubleshooting Guide 


Ei 





NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with @). Find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 


@), etc. 


SYMPTOM 


SUB SYSTEM 


FUEL 
INJECTOR 


PRESSURE 
REGULATOR 


CONTAMI- 
NATED FUEL 





334, 338* 


343 





ENGINE WON’T START 


DIFFICULT TO START ENGINE 


WHEN COLD OR HOT 








ROUGH IDLE 





POOR 
PERFORMANCE 


r 


t 


MISFIRE OR 


ROUGH 
RUNNING 











FAILS 
EMISSION 
TEST 


LOSS OF 
POWER 





FREQUENT 
STALLING 


WHILE 
WARMING 
UP 





AFTER 
WARMING 
UP 

















*: BI16GA2 engine 
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Fuel Supply System 


System Description 





Fuel Pressure 





The fuel supply system consists of a fuel tank, in-tank Relieving 

high pressure fuel pump, main relay, fuel filter, pres- 

sureregulator, injectors, and fuel delivery and return lines. 

This system delivers pressure-regulated fuel to the injec- @ Do not smoke while working on the fuel system. 
tors and cuts the fuel delivery when the engine is not Keep open flames or sparks away from the work area. 
running. ®@ Be sure to relieve fuel pressure while the engine is off. 


NOTE: Before disconnecting fuel pipes or hoses, release 
pressure from the system by loosening the 6 mm serv- 


ice bolt on top of the fuel filter. 


1. Disconnect the battery negative cable from the bat- 
tery negative terminal. 


2. Remove fuel filter cap. 

3. Use a box end wrench on the 6 mm service bolt at 
the fuel filter, while holding the psecial banjo bolt 
with another wrench. 


4. Place a rag or shop towel over the 6 mm service bolt. 


5. Slowly loosen the 6 mm service bolt one complete 
turn. 


SERVICE BOLT 
15 N-m (1.5 kg-m, 11 lb-ft) 





FUEL 
FILTER 


NOTE: 

@ A fuel pressure gauge can be attached at the 6 mm 
service bolt hole. 

@ Always replace the washer between the service 
bolt and the special banjo bolt, whenever the serv- 
ice bolt is loosened. 

@ Replace all wahers whenever the bolts are 
removed. 
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1. 


2. 


Inspection 





Relieve fuel pressure (page 11-332). 


Remove the service bolt on the fuel filter while hold- 
ing the banjo bolt with another wrench. Attach the 
special tool. 


Start the engine.* Measure the fuel pressure with 
the engine idling and vacuum hose of the pressure 
regulator disconnected from the pressure regulator. 


Pressure should be: 

Except D15B2 engine: 

280—330 kPa (2.8—3.3 kg/cm?, 40—47 psi) 
D15B2 engine: 

240—279 kPa (2.45—2.85 kg/cm?, 35—41 psi) 


Reconnect vacuum hose to the pressure regulator. 


Pressure should be: 

Except D15B2 engine: 

215—265 kPa (2.15—2.65 kg/cm 2, 31—38 psi) 
D15B2 engine: 

200—240 kPa (2.04—2.45 kg/cm?, 29—35 psi) 


Except D15B2 engine: 





VACUUM FUEL PRESSURE GAUGE 


HOSE 07406—0040001 





FUEL FILTER 


D15B2 engine: 












FUEL PRESSURE GAUGE 
07406—0040001 





PRESSURE 
REGULATOR 





If the engine will not start, turn the ignition switch 
on, wait for two seconds, turn it off, then back on 
again and read the fuel pressure. 


If the fuel pressure is not as specified, first check the 
fuel pump (page 11-347). if the pump is OK, check 
the following: 


lf the pressure is higher than specified, inspect for: 
* Pinched or clogged fuel return hose or piping. 
* Faulty pressure regulator (page 11-343) 

lf the pressure is lower than specified, inspect for: 
* Clogged fuel filter. 

* faulty pressure regulator (page 11-343) 

* Leakage in the fule line. 
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Fuel Supply System 
Fuel Injectors [Except D15B2 engine] 





Testing lf the engine cannot be started: 
NOTE: Check the following items before tesing: idle 1. Remove the connector of the injector, and measure 
speed, ignition timing and idle CO % the resistance between the 2 terminals of the 
injector. 
If the engine will run: 
1. With the engine idling, disconnect each injector con- Resistance should be: 10—13 2 
nector individually and inspect the change in the 


idling speed. 


@ If the idle speed drop is almost the same for each 
cylinder, the injectors are normal. 


@ If the idle speed or quality remains the same when 
you disconnect a particular injector, replace the 
injector and re-test. 


2. Check the clicking sound of each injector by means 
of a stethoscope when the engine is idling. 





INJECTOR 


@ If the resistance is not as specified, replace the 
injector. 


If the resistance is as specified, check the 

pressure (page 11-332). 

— If the fuel pressure is as specified, check the 

following: 

* Whether there is any short-circuiting, wire 
breakage or poor connection in the YEL/BLK 
wire between the main relay and the injector. 

* Whether there is any short-circuiting, wire 
breakage or poor connection in the wire be- 





@ If any injector fails to make the typical clicking tween the injector and the ECU. 
sound, check the sound again after replacing the 
injector. If all is OK, check the ECU (page 11-219). 


— If clicking sound is still absent, check the fol- 
lowing. 

* Whether there is any short-circuiting, wire 
breakage or poor connection in the YEL/BLK 
wire between the main relay and the injector. 

* Whether there is any short-circuiting, wire 
breakage or poor connection in the wire be- 
tween the injector and the ECU. 


lf all is OK, check the ECU (page 11-219) and 
main relay (page 11-349). 





11-334 


Replacement 


Do not smoke when working on the fuel system. Keep open flames away from your work area. 


1. Relieve fuel pressure (page 11-332). 

2. Disconnect the connectors from the injectors. 

3. Disconnect the vacuum hose and fuel return hose from the pressure regulator. 
NOTE: Place a rag or shop towel over the hoses before disconnecting them. 

4. Disconnect the fuel hose from the fuel pipe. 

5. Loosen the retainer nuts on the fuel pipe and harness holder. 


HARNESS HOLDER 
6. Disconnect the fuel pipe. 










7. Remove the injectors from the intake manifold. 


12 Nem 
(1.2 kg-m, 9 Ib-ft} 


O-RING 


Replace. 
cusHion iS 
RING 


Replace. 


INJECTOR 


SEAL ————___» ©} 


RING 
Replace. 





FUEL PIPE 
INSULATOR 


8. Slide new cushion rings onto the injectors. 
9. Coat new O-rings with clean engine oil and put them on the injectors. 
10. Insert the injectors into the fuel pipe first. 


11. Coat new seal rings with clean engine oil and press them into the intake manifold. (cont'd) 
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Fuel Supply System 
Fuel Injectors [Except D15B2 engine] (cont'd) 


' 12. Install the injectors and fuel pipe assembly in the manifold. 


CAUTION: To prevent damage to the O-ring, install the injectors in the fuel pipe first, then install them in the intake 
manifold. 


PIPE 


YO FUEL 


CORO 








S 


CD 


= 
OX 









( 


FUEL 
PIPE 
13. Align the center line on the connector with the mark on the fuel pipe. 
(D15Z1 engine only) 
MARKINGS 
14. Install and tighten the retainer nuts. 
15. Connect the fuel hose to the fuel pipe with new washers. INJECTOR 


16. Connect the vacuum hose and fuel return hose to the pressure regulator. 
17. Install the connectors on the injectors. 
18. Replace the 6 mm service bolt washer and tighten the bolt. 


19. Turn the ignition switch ON but do not operate the starter. After the fuel pump runs for approximately two seconds, 
the fuel pressure in the fuel line rises. Repeat this two or three times, then check whether there is any fuel leakage. 
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Fuel Supply System 
Fuel Injectors [D15B2 engine] 





Troubleshooting Flowchart 

th. shee en 

—(a]- —[ 16 ]- Self-diagnosis Check Engine light indicates code 16: A problem in the fuel injector circuit. 
= | N27 | “~ 


The injectors are the solenoid-actuated constant-stroke pintle type consisting of a solenoid, plunger needle valve and housing. When 
current is applied to the solenoid coil, the valve lifts up and pressurized fuel is injected. Because the needie valve lift and the fuel pressure 
are constant, the injection quantity is determined by the length of time that the valve is open (i.e., the duration the current is supplied to 
the solenoid coil). The injector is sealed by two O-rings and a mount rubber. This also reduces operating noise. 





PLUNGER 
MAIN 
INJECTOR 


AUX. 
INJECTOR 
PLUNGER FILTER 


HOUSING SOLENOID COIL 





S. 


THROTTLE BODY 
MOUNT RUBBER 








— Check engine light has been 
reported on. 

— With service check connector 
jumped (page 11-208), CODE 

16 is indicated. 


Do the ECU Reset Procedure 
(page 11-209). 


Check for loose wires or connec- 
tors at fuel injectors. 


Are connections OK? 


YES 


Start engine and hold at 2,000 
min~' (rpm) for 1 minute. 


(To page 11-339) 














Repair as necessary. 









NOTE: If engine will not start, continue crank- 
ing for at least 15 second to reproduce CODE 
on ECU. 
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{From page 11-338) 








Does the engine start and run 
at 2000 min~' (rpm) for 1 
minute. 


= = sa phate pee Daa NO See Troubleshooting 
CODE 16 ? Guide (page 11-206). 


YES 


YES 


Is Check Engine warning light intermittent failure 
on and does LED _ indicate (test drive may be 
CODE 16 ? necessary .) 


YES 








Turn the ignition switch OFF. 
Turn the ignition switch OFF. 


Disconnect the 2P connector 
from the auxiliary injector. 





Disconnect the 2P connector 
from the main injector. 





Measure resistance between 
the 2 terminals of the injector. 


elle 


Is resistance 6-10 0? Ne Replace the in- 
jector. 
Yes 
Is resistance 0.6—1.6 2? bed Replace the in- 
jector. 


YES 





Measure resistance between 
the 2 terminals of the injector. 














an 


















Turn the ignition switch ON. 


a i 


Measure voltage between the 
auxiliary injectors YEL wire and 
body ground. 





Connect voltmeter positive to 
the main injector’s YEL/LK 









wire and negative to body 
ground. 








Turn the ignition switch ON. 


Repair open in YEL/ 
Is there battery voltage for two \NO BLK wire between 
seconds? main injector and 


— Repair open or short in 
main relay. 


YEL, BRN wire between 

















YES aux. injector and ECU (A1, 
A3). 
‘oniti ‘ Is there approx. 10V? — Substitute a known-good 
Turn the ignition switch OFF. ECU and recheck. If 
YES prescribed voltage is now 
available, replace the origi- 
Disconnect the 2P connector nal ECU. 
from the auxiliary injector. 
Measure resistance between 
the 2 terminals of the injector. 
(To page 11-340) (To page 11-340) 


(cont'd) 
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Fuel Supply System 


Fuel Injectors [D15B2 engine] (cont'd) ————_————__—_—— cx“ 


(From page 11-339) (From page 11-339) 


: NO Replace the in- 
< Is resistance 6-10 0? jector. 






















Disconnect the 2P connector 
from the main injector. 






Connect voltmeter positive to 
YEL/BLK wire of auxiliary in- 
jector and negative to body 
ground. 


Turn the ignition switch ON. | 


Is there battery voltage for two 
seconds? 






















Measure voltage between the 
main injector’s RED wire and 
body ground. 





















Repair open in YEL/ 
BLK wire between 
the 2P connector 
and the main relay. 


Is there approx. 10 V? hed 


YES 












— Repair short in 
RED wire 
between main in- 
jector and ECU 
(A5, A7) 

— Substitute aknown- 
good ECU and re- 
check. If pre- 
scribed voltage is 
now available, 
replace the origi- 
nal ECU. 




























Connect voltmeter positive to 
YEL wire of auxiliary injector 
and negative to body ground. 

















Turn the ignition switch OFF. 










Connect voitmeter positive to 
YEL/BLK wire of auxiliary in- 
jector and negative to body 
ground. 
















— Repair open in 
YEL, BRN wire 
between auxilia- 
ry injector and 
ECU (A1, A3). 

— Substitute a 

known-good ECU 

and recheck. If 

Prescribed volt- 

age is now avail- 

able, replace the 
original ECU. 













NO 
Is there approx. 10V? 


YES 






















Measure voltage between the 
main injector’s RED wire and 
body ground. 


Turn the ignition switch ON. 


(To page 11-341) (To page 11-341) 
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(From page 11-340) (From page 11-340} 




















Substitute a known- 
good ECU and recheck. 
If symptom/indication 
goes away, replace the 
original ECU. 





< Is there approx. 10V? 
NO 


— Repair open in RED wire bet- 
ween main injector and ECU 
(AS, A7}. 

— Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, re- 
place the original ECU. 














Substitute a known- 
good ECU and recheck. 
If prescribed voltage in 
now available, replace 
the original ECU. 





Is there battery voltage for 2 \YES 
seconds? 








Turn the ignition switch OFF. 





Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


| 


is eee 


Connect following terminals indi- 
vidually to A18 @A1i2 @A14 





















— Repair open in YEL/ 
BLK wire between 
aux. injector and 
main relay. 

— Repair open in GRN 
/YEL wire between 
main relay and ECU 

: (A12, A14). 

— Replace main relay. 


Turn the ignition switch ON. 











Is there battery voltage at YEL/ 
BLK wire of aux. injector ? 


«| yes 








J 











— Repair open in BLK wire bet- 
ween G101 (thermostat hous- 
ing) and ECU (A2, A4). 

— Substitute a known-good ECU 
and recheck. If prescribed 
voltage in now available, rep 
place the original ECU. 








(cont'd) 
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Fuel Supply System 
Fuel Injectors [D15B2 engine] (cont’d) 


Replacement 


7 OWEN ANTI) 


Do not smoke while working on fuel system. Keep open flame or spark away from work area. 


1. Relieve fuel pressure (page 11-332) 

2. Remove the air intake chamber. 

3. Disconnect the 2P connector from the injector. 

4. Loosen the screws, then remove the injector from the throttle body. 


NOTE: 
Place a rag or shop towel over the throttle body. 


5. Coat new O-rings with clean engine oil and put them on the injector. 
6. Insert the injector into the throttle body. 


NOTE: 
After the injector is inserted, be sure that it turns smoothly about 30°. 


7. Turn the ignition switch ON but do not operate the starter. After the fuel pump runs for approx. 2 seconds, the 
fue! pressure in the fuel line rises. Repeat this two or three times, then check whether there is any fuel leakage. 






8 


SET PLATE 
Replace 


MOUNT RUBBER \’ ~~ 
Replace 
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Pressure Regulator 


Description 

The fuel pressure regulator maintains a constant fule 
pressure to the injectors. When the difference between 
the fuel pressure and manifold pressure exceeds 3.0 
kg/cm? (43 psi) (Except D15B2 engine), 2.55 kg/cm? 
(36 psi) (D15B2 engine), the diaphragm is pushed up- 
ward, and the excess fuel is fed back into the fuel tank 
through the return line. 
















CLOSE 
INTAKE 
MANIFOLD 
VACUUM 
DIAPHRAGM 
FUEL 
INLET 
OPEN 
INTAKE 
MANIFOLD 
VACUUM 
DIAPHRAGM 
FUEL 
INLET 


FUEL 
RETURN 


O' 


Testing 


Do not smoke during the test. Keep open 
flames away from your work area. 


1. 


Except D15B2 engine: 
VACUUM 


of. HOSE 





Attach a pressure gauge to the service port of the 
fuel filter (page 11-333). 


Pressure should be: 

Except D15B2 engine: 

280—330 kPa (2.8—3.3 kg/cm?, 40—47 psi) 
D15B2 engine: 

240~—279 kPa (2.45—2.85 kg/cm?, 35-41 psi) 
(with the regulator vacuum hose disconnected) 


FUEL PRESSURE GAUGE 
07406— 0040001 





FUEL FILTER 
FUEL PRESSURE GAUGE 


D15B2 engine: 07406 —0040001 









x 


PRESSURE 
REGULATOR 


a 


FUEL FILTER 


Reconnect the vacuum hose to the pressure 
regulator. 


Check that the fuel pressure rises when the vacuum 


_ hose from the regulator is disconnected again. 


lf the fuel pressure did not rise, replace the 
pressure regulator. 


(cont'd) 
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Fuel Supply System 


Pressure Regulator (cont'd) 





Replacement 


| Awarnine [oes not smoke while working on fuel sys- 
tem. Keep open flame away from work area. 


1. Place a shop twoel under pressure regulator, then 
relieve fuel pressure (page 11-332). 


Disconnect the vacuum hose and fuel return hose. 
Remove the two 6 mm mounting bolts. 


Except D15B2 engine: O-RING 
Replace 
WV 


VACUUM 
HOSE 


PRESSURE 12 N-m 
REGULATOR (1.2 kg-m, 9 [b-ft) 


D15B2 engine: 





NOTE: = 12 N-m (1.2 kg-m, 9 Ib-ft) 


@ Replace the O-ring. 

@ When assembling the regulator, apply clean engine oil 
to the O-ring and assemble it into its proper position, 
taking care not to damage the O-ring. 
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Fuel Filter 





Replacement 


AWARNING 


@ Do not smoke while working on fuel system. 
Keep open flame away from work area. 

@ While replacing be careful to keep a safe 
distance between battery terminals and any 
tools. 


The filter should be replaced every 2 years or 40,000 km 
(24,000 miles), whichever comes first or whenever the 
fuel pressure drops below the specified value (280—330 
kPa, 2.8—3.3 kg/cm’, 40—47 psi) (D15B2 engine: 
240—279 kPa, 2.45—2.85 kg/cm?, 35-41 psi) with the 
pressure regulator vacuum hose disconnected) after mak- 
ing sure that the fuel pump and the pressure regulator 
are OK. 

Disconnect the battery negative cable from the bat- 

tery negative terminal. 


Place a shop towel under and around the fule filter. 
Relieve fuel pressure (page 11-332). 


Remove the 12 mm banjo bolt and the fuel feed pipe 
from the filter. 


Remove the fuel filter clamp and fuel filter. 


6. When assembling, use new washers, as shown. 


SERVICE BOLT 
15 N-m (1.5 kg-m, 11 [b-ft) WASHER 
Replace 


22 N-m (2.2 kg-m, 16 tb-ft) 


Replace 


10 N-m (1.0 kg-m 38 N-m (3.8 kg-m, 
7 \b-ft) 28 Ib-ft) 


NOTE: Clean the flared joint of high pressure hoses thoroughly 
before reconnecting them. 


Fuel Supply System 


Fuel Pump - 





Description 


Because of its compact impeller design, the fue! pump is installed inside the fuel tank, thereby saving space and simplifying the 
fuel line system. 






FUEL PUMP 


FUEL PUMP 
BRACKET 


——— FUEL FILTER 


FUEL PUMP CROSS SECTION (Side view) PUMP ASSEMBLY CROSS SECTION (Top view) 


DISCHARGE PORT. ¥ INLET PORT 


CHECK VALVE PUMP COVER 


IMPELLER 




















A 


CASING 











R 


GROOVES 


PUMP CASING 
ARMATURE COIL IMPELLER 


The fuel pump is comprised of a DC motor, a circumference flow pump, a relief valve for protecting the fuel line systems, a check 
valve for retaining residual pressure, an inlet port, and a discharge port. The pump assembly consists of the impeller (driven by 
the motor), the pump casing (which forms the pumping chamber), and the pump cover. 


OPERATION 

(1) When the engine is started, the main relay actuates the pump, and the motor turns the impeller. 
Differential pressure is generated by the numerous grooves around the impeller. 

(2) Fuel entering the inlet port flaws inside the motor from the pumping chamber and is forced through the discharge 
port via the check valve. If fuel flow is obstructed at the discharge side of the fuel line, the relief valve will open to 
bypass the fuel to the inlet port and prevent excessive fuel pressure. 

(3) When the engine stops, the pump stops automatically. However, a check valve closes by spring action to retain the 
residual pressure in the line, helping the engine to restart more easily. 
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Testing 


Do not smoke during the test. Keep open 
flame away from your work area. 


If you suspect a problem with the fuel pump, check that 
the fuel pump actually runs; when it is ON, you will hear 
some noise if you hold your ear near the fuel pipe. The 
fuel pump should run for two seconds when the ignition 
switch is first turned on. If there is no noise at the fuel 
pipe, check as follows: 


1. 


Remove the rear seat (section 20). 





2. Remove the maintenance tid. 

3. Disconnect the 2P connector. 

CAUTION: Be sure to turn the ignition switch OFF 
before disconnecting the wires. 

4. Disconnect the main relay connector and connect 
the BLK/YEL ©) wire and YEL/GRN @) wire with a 
jumper wire. 

BLK/ 
YELS) 
N \¢ 
JUMPER YEL/ 
WIRE 
GRNQ@ 

5. Check that battery voltage is available at the fuel 
pump connector when the ignition switch is turned 
ON (positive probe to the YEL/GRN wire, negative 
probe to the BLK wire). 

2WD: | 





4wbD: 





@ !f battery voltage is available, replace the fuel 


pump. 


@ If there is no voitage, check the fuel pump 


ground and wire harness. 


YEL/GRN (+) 


(cont'd) 
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Fuel Supply System 
Fuel Pump (cont'd) 


Replacement 4wbD: 

Et bo not smoke while working on fuel sysem. 6N-m 

Keep open flames away from your work area. a (0.6 kg-m, 
4 ib-ft) 


1. Relieve fuel pressure (page 11-332). 

2. Remove the rear seat (section 20). 

3. Remove the maintenance lid. 

4. Disconnect the fuel lines and connector. 


5. Remove the fuel pump mounting nuts. 






6. Remove the fuel pump from.the fuel tank. 


28 N-m (2.8 kg-m, 
20 Ib-ft) 


2WD: 








WASHER 
Replace 








28 Nem (2.8 kg-m, 
20 Ib-ft) 
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Main Relay 


Description 


The main relay actually contains two individual relays. 
This relay is installed at the left side (RHD: right side) of 
the cowl. 

One relay is energized whenever the ignition is on which 
supplies the battery voltage to the ECU, power to the 
injectors, and power for the second relay. 

The second relay is energized for 2 seconds when the 
ignition is switched on, and when the engine is running 
which supplies power to the fuel pump. 


MAIN RELAY 











BATTERY 
VOLTAGE 


IGNITION 
SWITCH 
STARTER 
SIGNAL 


INJECTOR 


FUEL PUMP 


Ei 


Relay Testing 


NOTE: If the car starts and coninues to run, the main 
relay is OK. 


Remove the main relay. 


Attach the battery positive terminal to the No. 6 ter- 
minal and the battery negative terminal to the No. 
8 terminal of the main relay. Then check for continui- 
ty between the No. 5 terminal and No. 7 terminal 
of the mian relay. 

@ If there is continuity, go on to step 3. 

@ If there is continuity, replace the relay and retest. 


No. 8 No. 6 No. 2 


TO BAT @ 





TO ECU (A25, B1) 


TO ECU (A7, 8) [8] TO FUEL PUMP 


Attach the battery positive terminal to the No. 5 ter- 
minal and the battery negative treminal to the No. 
2 terminal of the main relay. Then check that there 
is continuity between the No. 1 terminal and No. 3 
terminal of the main relay. 


@ If there is continuity, go no to step 4. 


@ If there is no continuity, replace the relay and 
retest. 


Attach the battery positive terminal to the No. 3 ter- 
minal and the battery negative terminal to the No. 
8 terminal of the main relay. Then check that there 
is continuity between the No. 5 terminal and No. 7 
terminal of the main relay. 


@ If there is continuity, the relay is OK. 


© If there is no continuity, replace the relay and 


retest. (cont'd) 
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Fuel Supply System 
Main Relay (cont'd) 


Troubleshooting Flowchart 





— Engine will not start. 
— Inspection of main relay and 
relay harness. 


d 


| Disconnect the main relay con- | 


nectors. 


Check for continuity between 
BLK terminal @ and body 


ground. 
ae : NO Repair open in BLK wire between 
< ? 2 
Does continuity exist? > main relay and G101. 


YES 
































Measure the voltage between 
YEL/WHT terminal @) and body 


ground. 








— Replace ECU (15A) fuse. 




















NO — Repair open in the YEL/WHT 
< Is there battery voltage? wire between the main relay 
YES and the ECU (15A) fuse. 
| Turn the ignition switch ON. | 





i 


Measure the voltage between 
BLK/YEL terminal () and body 
ground. 


rl Is there battery voltage? > 


















— Replace ACG (S) (15A) fuse. 
— Repair open in the BLK/YEL 
wire between the main relay 
and the ACG(S) (15A) fuse. 



















Turn the ignition switch to the 
START position. 





‘in 


Measure the voltage between 
BLU/WHT terminal © and body 


ground. 
| Repair open in the BLU/WHT 


<j ts there battery voltage? >. wire between the main relay and 
the ignition switch. 


YES 

















RELAY 








(To page 11-351) 
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(From page 11-350) 
_t 


| Turn the ignition switch off. 











Connect the test harnes be- 
tween the ECU and connector 
Disconnect ‘‘A’’ connector from 
the ECU only, not the main wire 
harness (page 11-212). 





A7 
OOOODO00000000 J OO000000 
OCOPO9OO000000 {| OO000000 
A8 





ail 


Check for continuity between 
GRN/YEL terminal and the 
following terminals; A7, A8. 


i 





Ld 




















NO Repair open in GRN/YEL wire 
<i Does continuity exist? > between ECU (A7, A8) and main 
relay. 
| YES Battery voltage? 
Reconnect ‘‘A’’ connector to the A23 al A25B1 
ECU. (4) (+) 





OODDDNO0D0000HO | GOOCO00000 
OOCNDNDON0N0000NND [| OOO00000 


i Connect the main relay connec- 





tor. 














| Turn the ignition switch ON. | 


J 


Measure the voltage between 
A23 (—) terminal and the follow- 
ing terminals: A25 (+) B1 (+). 


| 


Is there battery voltage? 























— Repair open in the YEL/BLK 
wire @ between the ECU 
(A25,81) and main relay. 

— Replace main relay. 













Battery voltage? 
penne See eee 
A7 (+) A23 (-) 














Turn the ignition switch OFF. 








Connect a voltmeter between A7 
(+) terminal and A23 (-) ter- 
minal. 

















Substitute a known-good ECU 
and recheck. [f symptom/indica- 
tion goes away, replace the 
original ECU. 


Is there battery voltage for two 
seconds when the_ ignition 
switch is first turned on? 















ie 
E= the main relay (page 





11-349). 





OO0ND0N0000000 [ 00000000 
OOO0000000000 | OO0C0000 


S0000000000 
C0000000000 





00000000000 
51 0O0CC}O0000000 


00000000000 
CO000000000 
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Fuel Supply System 
Fuel Sub Pump [4WD] 





Description 


Because of its compact impeller design, the fuel sub pump is installed inside the fuel tank, thereby saving space and simplifying 
the fuel line system. 







FUEL PUMP 
BRACKET 


| 


FUEL SUB PUMP 


FLOAT SWITCH 


FUEL FILTER 







FUEL PUMP CROSS SECTION PUMP ASSEMBLY CROSS SECTION 
(Side view) 
PUMP COVER 
RELIEF VALVE IMPELLER ‘ 


IMPELLER 





PUMP COVER GROOVES 








/ 


DISCHARGE _ INLET PORT 
CHECK VALVE ARmaTuRE colt BRACKET PORT 





The fuel sub pump in comprised of a DC motor, a circumference flow pump, a relief valve for protecting the fuel line systems, 
a check valve for retaining residual pressure, an inlet port, and a discharge port. The pump assembly consists of the 
impeller(driven by the motor), the pump casing(which forms the pumping chamber), and the pump cover. 


Operation 


1. When the engine is started, the fuel cut-off relay actuates the pump, and the motor turns together with the impeller. 
Differential pressure is generated by the numerous grooves around the impeller. 


2. Fuel entering the inlet port flows insine the motor from the pumping chamber and is forced through the discharge port via 
the check valve. 
If fuel flow is obstructed at the discharge side of the fuel line, the relief valve will open to bypass the fuel to the inlet port 
and prevent excessive fuel pressure. 


3. When the engine stops, the pump stops automatically. However, a check valve closes by spring action to retain the residual 
pressure in the line, helping the engine to restart more easily. 
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Replacement Testing 





B Awarnine | Do not smoke while working on fuel Do not smoke during the test. Keep open 
system. Keep open flame away from work area. flame away from your work area. 
1. Remove the rear seat, then remove the maintenance 1. Remove the fuel sub pump. 


access cover. 
2. Measure the amount of fuel flow for a minute by con- 
2. Remve the fuel pump mounting nuts. necting battery positive to the D terminal, and nega- 
tive to the B terminal. 
°3. Remove the fuel sub pump from the fuel tank. 


6 N-m (0.6 kg-m 4lb-ft) 







FUEL 
PUMP 


Po at BRACKET 





Amount should be: 
760 cm? (25.7 oz) min. in a minute at 12V 


@ If the fuel sub pump is OK, check for: 
* Clogged fuel filter. 
* Clogged fuel line. 
* Fuel cut-off relay failure (page 1 1-354). 
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Fuel Supply System 
Sub Fuel Cut-off Relay 










IGNITION SWITCH (IG 1) BLK/YEL 
IGNITION PULSE SIGNAL BLU 


FLOAT SWITCH 
O=—————= GRN/RED 


FUEL SUB PUMP 
YEL/BLK 


Operation 


The switch is on when the right side fuel tank contains fuel. When power from the battery is supplied to the sub fuel 
cut-off relay and the engine is started by turning the ignition switch on, the ignition pulse signal is imput to the relay 
from the primary side of the ignition coil, the fuel sub pump operates and fuel is fed from the right to the left side. 
The ignition pulse signal is not generated by the primary side of the ignition coil when the engine stops; 

therefore, the fuel sub pump does not operate. Also, the float switch turns off when there is no fuel in the right side 
tank, so the sub fuel pump does not operate. 
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Testing 
1. Keep the ignition switch in the OFF position. 
2. Disconnect the 7P connector. 


3. Check for continuity between the BLK wire @ in the 
connector and body ground. 


CUT-OFF 
| G ) RELAY 
GRN/ \ | 


ep G) 4 ; Cs © 





4. Attach the positive probe of voltmeter to the 
BLK/YEL wire (2 and the negative probe to the BLK 
wire @). 


5. Turn the ignition switch ON. 


Battery voltage should be available. 

e If there is no voltage, check the wiring from the 
ignition switch and the fuel cut-off relay as well 
as ACG (S) (15A) fuse. 


6. Turn the ignition switch OFF. 
Attach the positive probe of voltmeter to the BLU 
wire (@) and the negative probe to the BLK wire @. 


Turn the ignition swithc ON. 
Battery voltage should be available. 


@. If there is no voltage, check the wiring between 
the ignition coil and the fuel cut-off relay. 


Turn the igniton switch OFF. 
Connect a jumper wire between the YEL/BLK wire 
@) and BLK/YEL wire @. 


Turn the igniton switch ON. 
The fuel sub pump should work. 


@ lf the fuel sub pump does not work, remove the 
maintenance access cover. Check that battery 
voltage is avaiable at the fuel sub pump connec- 
tor when the ignition switch is turned ON (posi- 
tive probe to the YEL/BLK wire, negative probe 
to the BLK wire). 





— {f battery voltage is available, replace the fuel 
pump. 


— If ther is no voltage, check for continuity between 


teh YEL/BLK wire in the connector and the sub 
fuel cut-off relay. 


(cont'd) 
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Fuel Supply System 
Sub Fuel Cut-off Relay (cont'd) 





10. Remove the fuel sub pump from the fuel tank. 


11. Attach the positive probe of voltmeter to the 
GRN/RED wire 6) and the negative probe to the BLK 


wire @. 


12. Suspend the float switch in a container of water as 


FLOAT SWITCH 


13. Check for continuity between the GRN/RED wire ©) 
and the BLK wire @. 


@ If there is no continuity, replace the float switch. 


If all the testes are OK, replace the sub fuel cut-off relay 
and retest. 
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Fuel Supply System = : : 
Fuel Tank [2WD] 





Replacement 


Do not smoke while working on fuel system. Keep open flame away from work your work area. 
. Block front wheels. Jack up the rear of the car and support with jackstands. 
. Remove the exhaust pipe heat shield. 
. Remove the drain bolt and drain the fuel into an approved container. 
. Remove the rear seat, and maintenance lid. 


. Disconnect the connectors from the fuel gauge sending unit and the fuel pump, then remove the fuel feed line and 
return hose. 


CAUTION: Be sure to turn the ignition switch OFF before disconnecting the wires. 
. Remove the fuel hose protectors. 
. Disconnect the hoses. 


CAUTION: When disconnecting the hoses, slide back the clamps, then twist hoses as you pull to avoid damaging 
them. 


. Place a jack, or other support, under the tank. 
. Remove the strap bolts and nuts, and let the straps fall free. 
. Remove the fuel tank. 
NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount. 
. Install a new washer on the drain bolt and the fuel pump line, then install parts in the reverse order of removal. 


MAINTENANCE /2 Nem 
LID (2.8 kg-m, 


20 lb-ft) 


Replace. 


FUEL PUMP 


FUEL GAUGE 
SENDING UNIT 


WASHER 


Replace. 


DRAIN BOLT 


50 N-m (5.0 kg-m, 36 lb-ft) 


EXHAUST. 


40 N-m 


(4.0 kg-m, 29 Ib-ft} 16 Ib-ft) 
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Fuel Supply System 
Fuel Tank [4WD] 


Replacement 


Do not smoke while working on fuel system. Keep open flame away from work your work area. 


1. Block front wheels. Jack up the rear of the car and support with jackstans. 

2. Remove the exhaust pipe, exhaust pipe heat shield and muffler (section 9). 

3. Remove the propeller shaft and rear differential (section 16). 

4. Remove the exhaust pipe heat shield. 

5. Remove the drain bolt and drain the fuel into an approved container. 

6. Remove the rear seat, and maintenance lid. 

7. Disconnect the connectors from the fuel gauge sending unit and the fuel pump, then remove the fuel feed line and 
return hose. 
CAUTION: Be sure to turn the ignition switch OFF before disconnecting the wires. 

8. Remove the fuel hose protectors. 


9. Disconnect the hoses. 
CAUTION: When disconnecting the hoses, slide back the clamps, then twist hoses as you pull to avoid damaging them. 
10. Place a jack, or other support, under the tank. 
11. Remove the strap bolts and nuts, and let the straps fall free. 


12. Remove the fuel tank. 
NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount. 


13. Install a new washer on the drain bolt and the fuel pump line, then install parts in the reverse order of removal. — 







MAINTENACE 


28 N-m 
(2.8 kg-m, 
20 ib-ft) 


WASHER 
Replace. 


WASHER 
Replace. 


DRAIN BOLT 


EXHAUST 50 N-m (5.0 kg-m, 36 lb-ft) 


PIPE 
HEAT 
SHIELD 
d FUEL HOSE 
40 N-m . PROTECTOR 
(4.0 kg-m, 29 tb-ft) —— T 





TANK 
STRAPS 22 N-m (2.2 kg-m, 16 lb-ft) 


11-358 


Air Intake System 
System Troubleshooting Guide 


NOTE: Across each row in the chart, the sub systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next system @), etc. 


Except D15B2 engine: 


WHEN COLD FAST IDLE OUT OF SPEC 


WHEN WARM ENGINE SPEED TOO HIGH 


LOSS OF POWER 





D15B2 engine: 


TANDEM THROTTLE 
CONTROL CONTROL 
SYSTEM SYSTEM 


THROTTLE 
BODY 


DIFFICULT TO START ENGINE WHEN COLD 


WHEN COLD FAST IDLE OUT OF SPEC 


WHEN WARM ENGINE SPEED TOO HIGH 


WHEN WARM ENGINE SPEED TOO LOW 


FREQUENT STALLING WHILE WARMING UP 


LOSS OF POWER 
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Ei 


The system supplies air for all engine needs. It consists of the air cleaner, air intake pipe, throttle body, EACV, fast idle 
valve, tandem control system (D15B2 engine), throttle control system (D15B2 engine), and intake manifold. A resonator 
in the air intake pipe provides additonal silencing as air is drawn into the system. 


System Description 


Except D15B2 engine: 


TO MAIN 
RELAY 
A 





YEL/ BLU/ f GRN/ 
BLK YEL WHT 










VARIOUS SENSORS 


AIR CLEANER 





FAST 
IDLE VALVE 





























THROTTLE BODY 


RESONATOR 


D15B2 engine: 


VARIOUS AIR CLEANER 
SENSORS 


st TO MAIN 


RELAY 
ECU 
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Air Intake System 
Air Cleaner 


Air cleaner Element Replacement 


AIR CLEANER COVER 


Q: Replace every 2 years or 
40,000 km (24,000 miles), whichever 
comes first. 

Except EC, KQ: Replace every 
1 year or 20,000 km (12,000 miles), 
whichever comes first. 





AIR CLEANER CASE 
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Air Intake System 


Throttle Cable [Except D15B2 engine] 


Inspection/Adjustment 


1. 


Warm up the engine to normal operating tem- 
perature (cooling fan comes on). 


Check that the throttle cable operates smoothly 
with no binding or sticking. Repair as necessary. 


Check cable free play at the throttle linkage. Cable 
deflection should be 10—12 mm (0.39—0.47 in.) 


ADJUSTING 
LOCKNUT NUT 





(51 


erie 





DEFLECTION 
10-12 mm 


If deflection is not within specs, loosen the locknut 
and turn the adjusting nut until the deflection is as 
specified. 


With the cable properly adjusted, check the throttle. 


valve to be sure it opens fully when you push the 
accelerator pedal to the floor. Also check the throt- 
tle valve to be sure it returns to the idle position 
whenever you release the accelerator. 
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Installation 


1. 


Fully open the throttle valve, then instal! the throt- 
tle cable in the throttle linkage and install the cable 
housing in the cable bracket. 
Warm up the engine to normal operating 
temperature (the cooling fan comes on). 


BRACKET 





LOCKNUT 
THROTTLE INNER WIRE ADJUSTING 
LINKAGE NUT 
3. Hold the cable sheath, removing all slack from the 
cable. 
4. Turn the adjusting nut until it is 3 mm away from 
the cable bracket. 
5. Tighten the locknut. The cable deflection should 


now be 10—12 mm. If not, see Inspection/ 
Adjustment. 


BRACKET 






ADJUSTING NUT 










va 
@& 


~—- 
WY YY) 






LOCKNUT 


3mm 


Throttle Cable [D15B2 engine] 


Inspection/Adjustment 


1. 


Warm up the engine to normal operating tempera- 
ture (cooling fan comes on). 


Check that the throttle cable operates smoothly with 
no binding or sticking. Repair as necessary. 


Disconnect vacuum hose from the dashpot di- 
aphragm and connect a vacuum pump to the 
diaphragm. 

Apply vacuum. 


DASHPOT 
DIAPHRAGM 


Ei 


Installation 


1. 


Fully open the throttle valve, then install the throt- 
tle cable in the throttle linkage and install the cable 
housing in the cable bracket. 


Warm up the engine to normal operating teperature 
(the cooling fan comes on). 


Disconnect vacuum hose from the dashpot 
daphragm and connect a vacuum pump to the di- 
aphragm. 





VACUUM PUMP/GAUGE 


4. 


Check cable free play at the throttle linkage. Cable 
deflection should be 10—12 mm (0.39—0.47 in.) 


LOCKNUT ADJUSTING 





Deflection 10—12 mm 


If deflection is not within specs, loosen the locknut and 
turn the adjusting nut until the deflection is as speci- 
fied. 


With the cable properly adjusted, check the throttle 
valve to be sure it opens fully when you push the 
accelerator pedal to the floor. Also check the throttle 
valve to be sure it returns to the idle position whenever 
you release the accelerator. 


7. 


4. Hold the cable sheath, removing all slack from the 
cable. 

5. Turn the adjusting nut until it is 3 mm away from 
the cable bracket. 

6. Tighten the locknut. 

LOCKNUT 3mm 





\ 


CABLE BRACKET 









he wi 





ADJUSTING NUT 


Disconnect the vacuum pump and connect the vacu- 
um hose. 
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Air Intake System 


Trottle Body [Except D15B2 engine} — 


Description Inspection 

The throttle body is of the single-barrel side-draft type. 

The lower portion of the throttle valve is heated by CAUTION: Do not adjust the throttle stop screw. 
engine coolant which is fed from the cylinder head. The It is preset at the factory. 

idle adjusting screw which increases/decreases bypass 

air and the canister/purge port are located on the top of 1. Start the engine and allow it to reach normal oper- 


the throttle body. ating temperature (cooling fan comes on). 


THROTTLE IDLE ADJUSTING 2. Disconnect the vacuum hose (to the canister) from 
ANGLE SCREW the top of the throttle body; connect a vacuum gauge 
SENSOR to the throttle body. 











THROTTLE VACUUM PUMP/GAUGE 


VALVE oe CS = 


3. Allow the engine to idle and check that the gauge 


THROTTLE indicates no vacuum. 
STOP @ If there is vacuum, check the throttle cable 
SCREW (page 11-364). 


4. Check that vacuum is indicated on the gauge when 
the throttle is opened slightly from idle. 
@ if the gauge indicates no vacuum, check the 
throttle body port. If the throttle body port is 
clogged, clean it with carburetor cleaner. 


5. Stop the engine and check that the throttle cable 
operates smoothly without binding or sticking. 
@ If there are any abnormalities in the above steps, 
check for: 


— Excessive wear or play in the throttle valve 
shaft. 

— Sticky or binding throttle lever at full close 
position. 

— Clearance between throttle stop screw and 
throttle lever at full close position. 
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THROTTLE LEVER 





There should be 
no clearance. 


THROTTLE STOP SCREW. 
(Non-adjustable) 


Replace the throttle body if there is excessive play in 
the throttle valve shaft or if the shaft is binding or 
sticking. 


(cont’d) 
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Air Intake System 
Throttle Body [Except D15B2 engine] (cont'd) 


Diassembly 






<= 
Q © LAA i 
JS 


®) ( 3 an Q 


Y 
§) = KY S eplace 
®) RX RAZ Repl 


ING ann Fe 
Ps 





at 
ree ‘r ssw THROTTLE CABLE 
wr * 
ie my 


A/T THROTTLE 
CONTROL 
CABLE 
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CAUTION: 

® The throttle stop screw is non-adjustable. 

@ After reassembly, adjust the throttle cable (page 11-364), and A/T throttle control cable (section 14) for cars with 
AIT. 


MANIFOLD 
ABSOLUTE 
PRESSURE 

(MAP) SENSOR 
Troubleshooting, 
page 11-242, 246 












D15Z1 engine: 


O-RING 
Replace 


THROTTLE 
ANGLE 
SENSOR 


IDLE ADJUSTING 
SCREW 


D16A7,D16Z6, 
D1627, D16A8, 
A16A9 engine: 


MANIFOLD 
ABSOLUTE 
PRESSURE 
(MAP) SENSOR 
Troubleshooting, 
page 11-242, 246 













O-RING 
Replace 







THROTTLE 
ANGLE 
SENSOR 







O-RING 
Replace 





THROTTLE 
ANGLE 
SENSOR 






O-RING 
Replace 













Vy, 
FAST 
IDLE VALVE 
Inspection, page 11-325 
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Air Intake System 
Throttle Body [D15B2 engine] 












Description 
The throttle body is of the single-barrel down-draft type. The idle adjusting screw, which opens the throttle valve,, and the canister 
purge port are located on the bottom of throttle body. 


AIR INTAKE 
CHAMBER 


THROTTLE BODY 
ASSEMBLY 
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Inspection 
CAUTION: Do not adjust the throttle stop screw since it 
cannot be reset except at the ‘factory. 


1. Start the engine and warm it up to normal operating 
temperature (the cooling fan comes on). 


2. Disconnect the vacuum hose (to the canister) from the 
throttie body and connect a vacuum gauge to the 
throttle body. 


VACUUM/PRESSURE GAUGE, 





3. Allow the engine to idle and check that the gauge 
indicates little or no vacuum. 


@ If there is measurable vacuum, check the throt- 
tle control system (page 11-380). 


4. Check that vacuum increases when the throttle is 
opened slightly from idle. 


@ lf there is no increase in vacuum, check the 
throttle body port. !f the throttle body port is 
clogged, cleant it with carburetor cleaner. 


5. Stop the engine and check that the throttle cable 
operates smoothly without binding or sticking. 


@ If there are any abnormalities in the above steps, 
check for: 


— Excessive wear or play in the throttle valve shaft. 

— Sticky or binding throttle lever at full close 
position. 

— Clearance between idle adjusting screw and throt- 
tle lever at full close position. 


IDLE ADJUSTING 


ae e eR at SCREW 






r) 
<There should be 

i. no clearance. 

THROTTLE LEVER 


Replace the throttle body if there is excessive play in the 
throttle valve shaft or if the shaft is binding or sticking. 


(cont'd) 
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Air Intake System 
Throttle Body [D15B2 engine] (cont'd) 


Disassembly 


TANDEM VALVE TANDEM VALVE 
CONTROL CONTROL SOLENOID 
DIAPHRAGM VALVE 


— 
iS; RO) 


DASHPOT DIAPHRAGM s ia (= 

i 
5 V4 wo 
MAIN INJECTOR “= 


QOog 






oe) <=] 

la \ am LQ 
6 eee Sass 
EA CLS (FA 8 


> 9 4 pee 
Sz Ze G2 


AUX. INJECTOR 


THROTTLE 
ANGLE SENSOR 
= 
SS 
G0 
@ (0) Le Cir @ 


Si) 


PRESSURE REGULATOR 
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Air Intake System 
Tandem Control System [D15B2 engine] 












Description 


The tandem valve is employed to improve atomization of fuel which is injected by the main fuel injector in response to various 
engine operating conditions. 


When the tandem valve control solenoid valve is de-activated, venturi vacuum is not applied to the diaphragm chamber of the 
tandem valve control diaphragm, so the tandem valve is nearly closed. The narrow clearance between the tandem valve and inner 
wall of the throttle body generates a rapid air flow which promotes atomization of the injected fuel from the main fuel injector. 


When the tandem valve control solenoid valve is activated, venturi vacuum is applied on the tandem valve control diaphragm and 
the tandem valve is opened in response to venturi vacuum which represents the air flow rate through the venturi. 
Therefore good atomization of the injected fuel is provided regardless of air flow rate. 


TANDEM VALVE 
CONTROL 


TANDEM 
/ DIAPHRAGM 


VALVE 








TANDEM VALVE 
CONTROL 
SOLENOID VALVE 








TANDEM VALVE CONTROL SOLENOID 
VALVE ON 















(AIT) 
ENGINE SPEED ABOVE 1,500 min—' (rpm) 





COOLANT TEMPERATURE 


ABOVE 70°C (160°F) BELOW 70°C (160°F) 






(M/T) 
ENGINE SPEED ABOVE 2,000 min-* (rpm) 
(When atmospheric pressure is below 550 mm 
Hg) 


or 
ENGINE SPEED ABOVE 2,800 min—' (rpm) 
(When atmospheric pressure is above 550 mm 
Hg) 


eae TEMPERATURE | 
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Troubleshooting Flowchart 


Inspection of Tandem Con- 
tro) System 


Disconnect the vacuum hose 
from the tandem valve control di- 
aphragm and connect a vacuum 
gauge to the hose. 


Start engine and allow to idle. 
NOTE: Coolant temperature must 
be below 70°C (160°F). 


YE 
whee? 


NO 









Raise engine speed to, 
@ Manual: 3,000 min-" (rpm) 

¢ Automatic: 2,000 min-' 
(rom) 








N 
ae 


YES 


(To page 11-376) 











Disconnect the 2P connector 
from the tandem valve control 
solenoid valve. 


Is there vacuum ? 


NO 
Turn the ignition switch OFF. 


Disconnect ‘’B’ connector from 
ECU. 


Check for continuity to ground 
on the ORN wire. 


NO tor. 


YES Replace the solenoid 
valve. 


Repair short to 
YES ground at ORN wire 
between ECU (B2) 














Substitute a known-good 
ECU and recheck. If symptem 
goes away, replace the origi- 
nal ECU. 





Disconnect the 2P connector 
from the tandem valve contro! 


solenoid valve. 








To 11-376 
WWospage (cont'd) 
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Air Intake System 
Tandem Control System [D15B2 engine] (cont’d) 








(From page 11-375) (To page 11-375) 


aie: 


Measure voltage between BLK 
/YEL (+) terminal and ORN 
(—) terminal at 3,000 min~' 
(rpm). 















ORN 


BLK/YEL 













Remove the solenoid 
valve from the throt- 
tle body and check 
the port for block- 
age. If the port is OK, 
replace the solenoid 
valve. 









Is there battery voltage ? nS 


NO 












Measure voltage between 
BLK/YEL (+) terminal and body 
ground. 














Repair open in 
BLK/YEL wire between 
the 2 P connector and 
ACG(S) (15A) fuse. 








ts there battery voltage ? 







Turn the ignition switch OFF. 














Connect the test harness 
between the ECU and con- 
nector (page 11-212). 


OOOOOOOOO FOOCddCOC0O FO0000 000 
OOOOOCCOOCOBO0000CO0COBOCO00000 


B2 












Check for continuity of ORN wire 
between ECU (B2) and the 2P 
connector. 


wi ; NO 
Does continuity exist ? 


YES 














Repair open in ORN 
wire between ECU 
(B2) and the 2P con- 
nector. 














Substitute a known-good 
ECU and recheck. If symptom 
goes away, replace the origi- 
nal ECU. 












(To page 11-377) 


11-376 





(From page 11-378) 










Warm up engine to normal oper- 
ating temperature (the cooling 
fan comes on). 


Slowly open the throttle. 
N 


YES 













Substitute a known-good 
ECU and recheck. if symptom 
goes away. replace the origi- 
nal ECU. 







Tandem control system is 
OK. 


(cont'd) 
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Air Intake System 


Tandem Control System [D15B2 
engine] (cont'd) 










Tandem Valve Control Diaphragm Testing 






1. Check the tandem valve shaft for binding or sticking. 





2. Check the tandem valve for smooth movement. 






@ If any fault is found, clean the linkage and shafts 
with carburetor cleaner. 











Disconnect the vacuum hose from the tandem valve 
control diaphragm and connect a vacuum pump to the 
diaphragm. 







Apply vacuum and check that ® of the tandem valve is 
in close contact with the stopper when the tandem 
valve is fully open. 








VACUUM PUMP/GAUGE 







@ If any fault is found, replace the tandem valve 
control diaphragm. 
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E° 
Throttle Control System [D15B2 engine] 


Description 


The dashpot diaphragm functions as a cranking opener. 

When the engine is at idle, intake manifold vacuum is applied on the dashpot diaphragm and pulls up the diaphragm 
rod, so that the throttle valve is in the idle position. 

During cranking with the starter, the spring in the dashpot diaphragm pushes the throttle valve open a certain amount 
for assisting engine starting. 







~*—_ DASHPOT 
DIAPHRAGM 


THROTTLE VALVE 


(cont'd) 
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Air Intake System 
Throttle Control System [D15B2 engine] (cont'd) 

















Testing @ \f the engine speed does not change, connect a 
1. Start the engine and warm up to normal operating vacuum pump to the vacuum hose and check 
temperature (the cooling fan comes on). vacuum. 


2. Disconnect the vacuum hose from the dashpot There should be vacuum. 
diaphragm and check the engine speed. 


Engine speed should be: 


| Manual 2,500+ 500 min-? (rpm) 
2,500 +500 min-" (rpm) 


DASHPOT DIAPHRAGM 





‘VACUUM PUMP/GAUGE 


— If there is no vacuum, check the vacuum hose for 
proper connection, cracks, blockage or discon- 
nected hose and replace the 3-way joint. 

#6 HOSE — If there is vacuum, replace the dashpot diaphragm 

and retest. . 











3. Reconnect the vacuum hose and check the idle 


speed. 
@ If the engine speed is excessively high, adjust the 
engine speed by bending TAB. Idle speed should be within specification (page 
11-328). i 
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Emission Control System 
System Troubleshooting Guide 


EE 





NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with @). find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that coumn. If inspection shows the system is OK, try the next most likely system 


@), ete. 


Except D16A9 engine: 


CATALYTIC EGR SYSTEM 


f sgnecae CONVERTER (D15Z1 engine only) 


FREQUENT AFTER 
STALLING WARMING UP 


MISFIRE OR 
ROUGH 
RUNNING 


FAILS 
EMISSION 
TEST 


POOR 
PERFORMANCE 


LOSS OF 


ae 


ROUGH IDLE 






















ee EVAPORATIVE 
CRANKCASE 
VENTILAITON EMISSION 
CONTROLS 










POOR a 
PERFORMANCE TEST 













POSITIVE 
CRANKCASE EVAPORATIVE 


VENTILATION EM ETON 
SYSTEM CONTROLS 
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Emission Control System 


System Description Tailpipe Emission 





Inspection 


Do not smoke during this procedure. 
Keep any open flame away from your work area. 


The emission control system includes a three-way cata- 

lytic converter, * exhaust gas recirculation (EGR) system, 

crankcase ventilation system and evaporative control 

system. The emission control system is designed to meet 

federal and state emission standards. 1. Start the engine and warm up to normal operating 
temperature (cooling fan comes on). 

*:D152Z1 engine 


Connect tachometer. 


Check idle speed and adjust the idle speed, if neces- 
sary (page 11-326, 328). 


Warm up and calibrate the CO meter according to 
the meter manufacture’s instructions. 


Check idle CO with the headights, heater blower, 
rear window defogger, cooling fan, and air condition- 
er off. 


Specified CO%: 
With CATA: 0.1 % maximum 
Without CATA: 1.0+1.0 % 


@ If unable to obtain this reading: 
On With CATA, see ECU troubleshooting guide 
(page 11-204, 206). 
On other models, adjust by turning the adjusting 
screw of the IMA sensor. 


ADJUSTING SCREW 


IMA SENSOR 


— If unable to obtain a CO reading of specified % by 
this procedure, check the engine tune-up condi- 
tion. 
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S ~] 


Catalytic Converter 


Description 


The 3-way catalytic converter is used to convert hydrocarbons (HC), carbon monoxide (CO), and oxides of nitrogen 


(NOx) in the exhaust gas to carbon dioxide (COz2), dinitrogen (Nz) and water vapor. 


HOUSING 








CATALYST 





FRONT OF 
VEHICLE 


(cont'd) 
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Emission Control System 
Catalytic Converter (cont'd) 


Inspection 
If excessive exhaust system back-pressure is suspected, remove the catalytic converter from the car and make a visual 


check for plugging, melting or cracking of the catalyst. Replace the catalytic converter if any of the visible area is dam- 


aged or plugged. 


Except D15Z1, D16A8 engine: 


HEAT SHIELD 








22 Nem 
(2.2 kg-m, 16 Itb-ft} 


34 Nem 
(3.4 kg-m, 25 Ib-ft) 





GASKET 
Replace 


cL 
, A oS 
C) Q\ ES SS 





GASKET 


Replace ez 


(sy 


Vest, 





HEAT SHIELD 


Ga 


10 N-m (1.0 kg-m, 7 ib-ft) 
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s 


34 N-m 
(3.4 kg-m, 25 lb-ft) 


D1521 engine: 





0 iB 
y 

f 

XN 

\ A. 
oF 
oR 
om 
oy 


~ 


HEAT 


SHIELD zs 
oe 


y 


m) 


i 


N 


si 


r 
: HEAT 


SHIELD 


g 
ST a Z 
" A 
C AA 
3 XN 
) 


&y 


10 N-m 
(1.0 kg-m, 7 lb-ft) 





34 N-m 
(3.4 kg-m, 25 lb-ft) 


D16A8 engine: HEAT SHIELD 
—_— 


34 N-m 
(3.4 kg-m, 25 Ib-ft) 






GASKET 


22 N-m 
Replace. 


(2.2 kg-m, 16 Ib-ft) 


Oe 
a HEAT SHIELD 


GASKET 
Replace. 







O<———— 10 N-m (1.0 kg-m, 7 Ib-ft) 
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Emission Control System 
Exhaust Gas Recirculation System [D15Z1 engine] 













Troubleshooting Flowchart 

= eal ‘hz Self diagnosis Check Engine light indicates code 12: A problem in the Exhaust Gas Recirculation 
> [ies . -L-S4~ (EGR) system. 

The EGR System is designed to reduce oxides of nitrogen emissions (NOx) by recirculating exhaust gas through the EGR 
valve and the intake manifold into the combustion chambers. It is comprised of the EGR valve, CVC valve, EGR control 
solenoid valve, ECU and various sensors. 

The ECU memory contains ideal EGR valve lifts for varying operating conditions. The EGR valve lift sensor detects the 
amount of EGR valve lift and sends the information to the ECU. The ECU then compares it with the ideal EGR valve lift 
which is determined by signals sent from the other sensors. If there is any difference between the two, the ECU further 
controls current to the EGR control solenoid valve. 


TO ACG ({S) 
(15A) FUSE 


4 


BLK/ ORN/ 


BLU 














EGR 
CONTROL 
SOLENOID 
VALVE 










VARIOUS 
SENSORS 




















EGR VALVE 
LIFT SENSOR 























EGR VALVE 
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— Check Engine light has been 
reported on. 

~— With service check connector 
jumped (page 11-208), CODE 

12 is indicated. 


Do the ECU Reset Procedure 
(page 11-209). 


Road test necessary: Warm up 
the engine to normal operating 
temperature (cooling fan comes 
on). 

Drive the car on the road for ap- 
prox. 10 minutes. With the #16 HOSE 
transmission in low gear, keep 
the engine speed in the 1700— 
2500 range. 








VACUUM PUMP/ 
GAUGE 















Intermittent failure, system is OK 
at this time. 

Check for poor connections or 
loose wires at EGR valve, control 
box and ECU. 









Is Check Engine light on and does 
it indicate CODE 12? 


















With the engine at idle, disconnect 
the #16 hose from the EGR valve 
and connect a vacuum pump/ 
gauge to the hose. 


YES 
Is there any vacuum? 












Disconnect 2P connector from the 
control box and check the #16 
hose for vacuum again. 











NO 
CONTROL 
Move the vacuum pump/gauge to BOX 
the EGR valve. 
#16 HOSE 
























ORN/BLU 


EGR VALVE ” | 
(To page 11-388) (To page 11-388) 






Emission Control System 
Exhaust Gas Recirculation System [D15Z1 engine] (cont’d) 









(From page 11-387) 


alk. 


Is there any vacuum ? 


(From page 11-387) 










Check vacuum hose 
routing of the entire 
EGR system. If hose 
routing is OK, replace 
EGR control solenoid 
valve. 















200 mmbg of vacuum to the EGR’ 
valve. 






| With the engine at idle, apply 
















Turn the ignition switch OFF and 
disconnect the ‘‘A‘’ connector 
from the ECU. 


Check for continuity to ground on 
ORN/BLU wire of 2P connector. 


NO 















Repair short in ORN/ 
BLU wire between 
EGR control solenoid 
valve and ECU (A11). 












Substitute a known-good ECU 
and retest. If symptom/indica- 
tion goes away, replace the 
original ECU. 


Replace EGR vaive. 
























Does the engine stall or run 
rough and does the EGR valve 
hold vacuum? 






YES. 


Disconnect the 2P connector from 
the control box. i 





Measure voltage between BLK/ 
YEL (+) terminal on the main wire 
harness and body ground. 

















Repair open in BLK/YEL wire 
between the solenoid valve and 
ACG (S) (15A) fuse. 






NO 
Is there battery vottage 7 NO ___ 


YES 













Reconnect the vacuum pump/ BLK/ 
gauge to the #16 hose. 


eels 


Start the engine and allow it to 
idle. 











(To page 11-389) 
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(From page 11-388) 






Connect the battery positive termi- 
nal to the A terminal of the 2P 
connector. While watching the 
vacuum gauge, connect the bat- 
tery negative terminal to the B 
terminal. 


Is there approx. 200 mmHg with- 
in 1 second? 


YES 










Turn the ignition switch OFF and 
inspect the #16 and #10 hoses for 
leaks, restrictions, or misrouting. 








Turn the ignition switch OFF and 
reconnect the 2P connector to 
the EGR control solenoid valve. 


- 














EGR 


VALVE 
LIFT SENSOR 












Disconnect the flower hose on 
EGR control solenoid valve and 
connect a vacuum gauge to the 
hose. 





Start the engine and allow it to 
idle. 









Disconnect 3P connector from 
the EGR valve. 


Turn the ignition switch ON. 


Measure voltage between YEL/ 
WHT (+) terminal and GRN/WHT 
(—) terminal. 


Is there approx. 5 V ? 


YES 
(To page 11-390) (To page 11-390) 


Is there 150 — 250 mmHg of 
vacuum? 







YES 


Replace the EGR contro! sole- 
noid valve. 













Measure voltage between YEL/ 
WHT (+) terminal and body 
ground. 
















A(+) B(-) S 





EGR CONTROL 
SOLENOID VALVE 


VACUUM PUMP/ 


GAUGE 









Replace CVC valve. 


(cont'd) 
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Emission Control System 










(From page 11-389) 








Turn the ignition switch OFF. 


| Reconnect the 3P connector to | 











the EGR valve. 


= 


Connect the test harness be- 
tween the ECU and connector 
(page 11-212). 


- 


| Turn the ignition switch ON. 


a 


Measure voltage between D12 
(+) terminal and D22 (-) ter- 























Exhaust Gas Recirculation System [D1521 engine] (cont'd) 


(From page 11-389) 


ail 


< Is there approx. 5 V? 


Tso 


Connect the test harness ‘’D’’ 
connector to the ECU only, not 
to the main wire harness (page 


11-212). 


Measure voltage between D20 
(+) terminal and D22 (-) ter- 
minal. 






Repair open in GRN/ 
WHT wire between 
EGR valve and ECU 
(D22). 














































Repair open in YEL/ 
WHT wire between 
EGR valve and ECU 
(D20). 








ca Is there approx. 5 V? 


_ JNO 


Substitute a known-good ECU 
and recheck. If prescribed 
voltage is now available, replace 
the original ECU. 


















minal. 


Is the voltage approx. 1.2 V with 
no vacuum applied and approx. 
4.3 V with 200 mm Hg of vacu- 


um applied (to the EGR valve)? 
YES 























(To page 11-391) 
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— Repair open or short in 


— If wire is OK, replace the EGR 





WHT/BLK wire between EGR 
valve and ECU (D12). 


valve. 





(From page 11-390) 


Does the voltage consistently 
increase/decrease as the Replace the EGR valve. 


vacuum increases/decreases? 


YES 


Reconnect the #16 hose to the 
EGR valve. 


Start the engine and ailow it to 
idle. 


Connect A11 terminal to A26 
terminal with a jumper wire. 











Repair open in ORN/BLU wire 
Did the engine stall or run rough? between ECU (A11) and control 


solenoid valve. 





Substitute a known-good ECU 
and recheck. If symptom/indica- 
tion goes away, replace the 
original ECU. 
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Emission Control System 
Positive Crankcase Ventilation System 


Description 


The Positive Crankcase Ventilation (PCV) 
designed to prevent blow-by gas from escaping to the 
atmosphere. The PCV valve contains a spring-loaded 
plunger. When the engine starts, the plunger in the PCV 
valve is lifted in proportion to intake manifold vacuum and 
the blow-by gas is drawn directly into the intake manifold. 


Except D15B2 engine: 


BREATHER 
HOSE 


—— 








 : BLOW-BY VAPOR 
<= : FRESH AIR 


D15B2 engine: 


BREATHER HOSE 


system is Ms 








Inspection (Except D15B2 engine) 


Check the crankcase ventilation hoses and connec- 
tions for leaks and clogging. 





BREATHER 
PIPE 


PCV 
VALVE 


At idle, make sure there is a clicking sound from the 
PCV valve when the hose between PCV valve and 
intake manifold in lightly pinched with your fingers or 
pliers. 








rasee 















JA 
ant 


ts 
PCV HOSE 
% v7, PCV VALVE 
ee | 


BREATHER 
CHAMBER 


 : BLOW-BY VAPOR 
<= : FRESH AIR 








Gently pinch here 





@ If there is no clicking sound, check the PCV valve 
grommet for cracks or damage. If the grommet is 
OK, replace the PCV valve and recheck. 
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Inspection [D15B2 engine] 


1. Check the crankcase ventilation hoses and connec- 
tions for leaks and clogging. 


BREATHER HOSE 


Se NG, 





COy~ SR 
NX 
NX PCV HOSE 


2. At idle, make sure there is a clicking sound from the 
PCV valve when you lightly pinch the PCV hose with 
your fingers or pliers. 


@ If no clicking sound is heard, replace PCV valve and 
recheck. 
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Emission Control System 


Evaporative Emission Controls 





Description 


The evaporative controls are designed to minimize the amount of fuel vapor escaping to the atmosphere. The system 
consists of the following components: 


A. 


Charcoal Canister 
A canister for the temporary storage of fuel vapor until the fuel vapor can be purged from the canister into the engine 


and burned. 

Vapor Purge Control System 

Canister purging is accomplished by drawing fresh air through the canister and into a port ont he throttle body. The 
purging vacuum is controlled by the purge control diaphragm valve and the purge control solenoid valve. 


Except D15B2 engine: 


PURGE CONTROL SOLENOID VALVE OFF AFTER 
STARTING ENGINE 








COOLANT TEMPERATURE ABOVE D1521 engine: 75°C (167°F) 
Others: 70°C (158°F) 


D15B2 engine: 






PURGE CUT-OFF SOLENOID VALVE OFF 
5 SECONDS AFTER STARTING ENGINE 







THROTTLE VALVE NOT FULLY CLOSED 


COOLANT TEMPERATURE ABOVE 80°C (176°F) 


Fuel Tank Vapor Control System 
When fuel vapor pressure in the fuel tank is higher than the set value of the two-way valve, the valve opens and 
regulates the flow of fuel vapor to the canister. 
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Except D15B2 engine: 

































































ao 
YEL/ __, TO MAIN 
VARIOUS 
= ane SENSORS 
FUEL 
al FILLER CAP 
FUEL TANK 
| awe 





















































PURGE 
































| CONTROL 
DIAPHRAGM 
VALVE 
) 
CANISTER 
TWO-WAY 
VALVE 
FRESH 
D15B2 engine: AIR 
PURGE CUT-OFF 
SOLENOID VALVE 
Ga 
a BLK/YEL 
— RED 
ACG(S) 
TWO-WAY VALVE FUSE 
cea 
ray 
5 aloe 





FUEL TANK 
PURGE CONTROL 
FRESH AIR DIAPHRAGM VALVE 
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Emission Control System 
Evaporative Emission Controls [Except D15B2 engine] (cont'd) 





Troubleshooting Flowchart 


PURGE CONTROL 
Inspection of Evaporative DIAPHRAGM VALVE 
Emission Controls CANISTER 
: #7 VACUUM 


HOSE 











Disconnect #7 vacuum hose 
from the purge control dia- 
phragm valve {on the charcoal 
canister) and connect a vacuum 
gauge to the hose. 










Start the engine and allow it to 
idle. 

NOTE: Engine coolant tempera- 
ture must be below D15Z1 
engine: 75°C (167°F), Others: 
70°C (158°F). 





‘ VACUUM PUMP/ 
we X\ GAUGE 











; YES Disconnect the 2P connector YEL/ 
Is there vacuum ? from the purge control solenoid ‘ 
valve. Brett} 









NO 






Measure voltage between YEL/ 
BLK (+) terminal and RED (-) 
terminal. 


Is there battery voltage ? ue 


NO 


PURGE CONTROL 
SOLENID VALVE 
















Inspect vacuum hose 
routing. 

If OK, replace purge 
control solenoid valve. 










Measure voltage between YEL/ 
BLK (+) terminal and body 
ground. 






(To page 11-397) (To page 11-397) 
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(From page 11-396) (From page 11-396) 


's there battery voitage ? 


YES 









Repair open in YEL/ 
BLK wire between 
main relay and the 2P 
connector. 


Warm up the engine to normal 


Operating temperature (cooling 
fan comes on). 











Inspect RED wire for an open to 
body ground between ECU (A20) 
and the connector. 

lf wire is OK, substitute a 
known-good ECU and recheck. If 
symptom goes away, replace 
the origina! ECU. 








Check for vacuum at #7 vacuum 


hose after starting the engine. 


YES 





NO 


ts there manifold vacuum? Disconnect the 2P connector. 





NO Inspect vacuum hose 
if OK, replace purge 
YES control solenoid valve. 








Inspect for a short in RED wire 
between ECU (A20) and the con- 
nector. 


If wire is OK, substitute a 
known-good ECU and recheck. If 
symptom goes away, replace 
the original ECU. 


Reconnect the hose. 





Remove fuel filler cap. 


(To page 11-398) (cont'd) 
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Emission Control System 
Evaporative Emission Controls [Except D15B2 engien] (cont’d) 


(From page 11-397) 


VACUUM PRESSURE 
GAUGE 0—4 in. Hg 











Connect a vacuum gauge to can- 
ister purge air hose. 


Start the engine and raise speed to 
3,500 min~! (rpm) 





PURGE AIR HOSE 











Does vacuum appear on gauge \NO ; 
within 1 minute ? Replace the canister. 


See two-way valve test to com- 
plete. 

Evaporative emission controls 
are OK. 
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Emission Control System 
Evaporative Emission Controls [D15B2 engine] 


Troubleshooting Flowchart 


Inspection of Evaporative 
Emission Controls 


Disconnect #7 hose from the 
purge control diaphragm valve 
(on the charcoal canister) and 
connect a vacuum gauge to the 
hose. 
























PURGE CONTROL 
DIAPHRAGM VALVE { 





VACUUM PUMP/GAUGE 





Start the engine and allow to idle. 
NOTE: Engine coolant temperature 
must be below 80 °C (176 °F). 





Disconnect the 2 P connector 
from the purge control solenoid 
valve. 





Is there vacuum ? 






YEL/ 
BLK 


RED 





Measure voltage between 
YEL/BLK (+) terminal and 
GRN(—) terminal. 


Is there battery voltage ? ES 


NO 















Inspect #7 hose rout- 
ing. !f OK, replace 
purge cut-off solenoid 
valve. 












Measure voltage between 
YEL/BLK (+) terminaland body 
ground. 





(To page 11-401) (To page 11-401) 
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(From page 11-400) 


Warm up the engine to normal 
operating temperature (cooling 


fan comes on), 





Check for vacuum at #7 hose 10 
seconds after starting the engine. 


Check with the throttle valve 
slightly opened. 





Is there manifold vacuum ? hed 


YES 


Reconnect the hose. 


Remove fuel filler cap. 


(To page 11-402) 


‘(From page 11-400) 


ts there battery voitage ? 
YES 
Turn the ignition switch OFF. 


Connect the test harness to 
the main wire harness only, 


not the ECU. 
OOOCOOOOCO Foo 00000000 FOOO C0000 
OODCOOCOCOO BOC OCCOO COCO BOC000000 


A6 



















Repair open in YEL/BLK, 
BLK/YEL wire between 
ACG(S)(15A) fuse and 

the 2 P connector. 











Check for continuity of RED 
wire between ECU (A6) and 
the 2 P connector. 








Repair open in RED wire 
between ECU (A6) and 
the connector. 





Does continuity exist ? 







Substitute a known-good ECU 
and recheck. If symptom goes 
away, replace the original ECU. 


Disconnect the 2 P connector. 









NO {nspect #7 hose rout- 
ing. If OK, purge cut- 


off solenoid valve. 


Is there manifold vacuum ? 


YES 


Turn the ignition switch OFF. 


Disconnect “A” connector from 
ECU. 


Check for continuity to ground 
on RED wire. 


(To page 11-402) 


(cont'd) 
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Emission Control System 
Evaporative Emission Control [D15B2 engine] (cont'd) 


(From page 11-401) 


Is there continuity to ground ? 


NO 






(From page 11-401} 






Repair short to ground 
in RED wire between 
ECU (A6) and the con- 
nector. 


























Substitute a known- good 
ECU and recheck. If symptom 
goes away, replace the origi- 
nal ECU. 


Connect a vacuum gauge to can- 
ister purge air hose. 






Start the engine and raise 
speed to 3,500 min~' (rpm). 









VACUUM/PRESSURE 
GAUGE, 0—4 in. Hg 


PURGE AIR HOSE 


Does vacuum appear on gauge 
within 1 minute ? 






Replace the canister. 


YES 


See two-way valve test to 
complete. 

Evaporative emission controls 
are OK. 
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Evaporative Emission Controls [KY only] 


1. Remove the fuel filler cap. 
2. Start the engine and allow to idle. 


3. Disconnect vacuum hose at the purge control dia- 
phragm vaive (on the charcoal canister) and connect a 
vacuum gauge to the hose. 


PURGE CONTROL 
DIAPHRAGM VALVE 






VACUUM PUMP/GAUGE 


@ If there is no vacuum, check vacuum hose for 
blockage, cracks or disconnected hose, as well as 
vacuum port for blockage. 


4. Disconnect the vacuum gauge and reconnect the 
hose. 


5. Connect a vacuum gauge to canister purge air hose. 


VACUUM/PRESSURE 
GAUGE. 0—4 in. Hg. 


PURGE AIR HOSE 





E' 


Raise engine speed to 3,500 min-' (rpm). 
Vacuum should appear on gauge within 1 minute. 


@ If vacuum appears on gauge in 1 minute, remove 
gauge, test is complete. 


@ If no vaccum, disconnect vacuum gauge and rein- 
stall fuel filler cap. 


Remove charcoal canister and check for signs of dam- 
age or defects. 


@ if defective, replace canister. 


Stop engine. Disconnect upper vacuum hose from 
canister “PCV” fitting. 

Connect a vacuum pump to canister “purge” fitting as 
shown, and apply vacuum. 


Vacuum should remain steady. 


VACUUM PUMP/GAUGE 


@ If vacuum drops, replace canister and retest. 


Restart engine. Reconnect hose to canister ‘’PCV’’ 
fitting. 


‘“‘PURGE”’ side vacuum should drop to zero. 


@ If “PURGE” difr vacuum does not drop to zero, 
repalce the canister and retest. 
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Emission Control System 
Evaporative Emission Controls 











Two-Way Valve Test 4. Move vacuum pump hose from vacuum to pressure 
fitting, and move vacuum gauge hose from vacuum to 
pressure side as shown. 





1. Remove the fuel filler cap. 





2. Remove vapor line from the fuel tank and connect to 
T-fitting from vacuum gauge and vacuum pump as 
shown. 





2WD: 







VACUUM/PRESSURE GAUGE 





2WD: 












PRESSURE 


a 


“VACUUM PUMP/ 
GAUGE 











3. Apply vacuum slowly and continuously while watching 5. Slowly pressurize the vapor line while watching the 
the gauge. gauge. 







Vacuum should stabilize momentarily at 5 to 15 mmHg Pressure should stabilize at 10 to 35 mmHg (0.4 to 1. 

(0.2 to 0.6 in. Hg). : 4 in. Hg). 

@ If vacuum stabilizes (valve opens) below 5 mmHg @ if pressure momentarily stabilizes (valve opens) at 
(0.2 in. Hg) or above 15 mmHg (0.6 in. Hg), install 10 to 35 mm#g (0.4 to 1.4 in. Hg), the valve is 
new valve and retest. OK. 






@ If pressure stabilizes below 10 mmHg (0.4 in. Hg) 
or above 35 mmHg (1.4 in. Hg), install a new valve 
and retest. 
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Clutch 





Special Tools ............cccccsecseseeeneeeees 12-2 
Ilustrated Index .........cccccceeeeeseeuneees 12-3 
Pedal Free Play 

Adjustment ..........:.ccccceeeeeeeneceeeees 12-4 
Clutch Master Cylinder 

Overhaul/Inspection .............ceeee0es 12-5 

Removal/installation .................000. 12-6 

Disassembly ...............cccccceesecsecees 12-7 

Reassembly ...........c.cccccusscceceeeeess 12-7 
Slave Cylinder 

Overhaul/Inspection ..................005 12-8 

REMOVAl oioclesivadnavetediin coinscescaauetes 12-9 

Installation ..........cccccceceeeeucenseeeens 12-9 
Pressure Plate 

Removal/Inspection ................cceees 12-10 
Clutch Disc 

Removal/Inspection ........cccccecenerees 12-11 
Flywheel 

INSPECTION .......cccceecececeecnsencuceeeeees 12-12 

Replacement .............ccseenecnneeeeess 12-12 
Release Bearing 

Removal/Inspection ..........cccceeeeeees 12-13 

Installation ...............cccccceeeeesereeees 12-14 


Clutch Disc, Pressure Plate 
Installation ........c.cccecceeceeencees aie begiatahe 12-14 


Special Tools 





Special Tools 





Ref. No. Tool Number 


Description 








Remarks 














) 


e 
OTee 


©0® 
WN 


©O©© 


O7JAF—PM7010A 
O7JAC—PM7011A 
O7JAF—PM7012A 
07836—3710100 
O7LAF—PR30200 
O7LAF—PR30210 
O7JAC—PM7011A 
07936—3710100 
07LAB—PV00100 
07749—0010000 
07746—0010100 





J 


Clutch Alignment Tool 
Clutch Alignment Disc 
Clutch Alignment Shaft 
Handle 

Clutch Alignment Tool 
Clutch Alignment Shaft 
Clutch Alignment Disc 
Handle 

Ring Gear Holder 
Outer Handle A 

Outer Driver, 32 x 35 mm 








Except B16A2 
Component Tools 
B16A2 
Component Tools 


07924 —PD20003 
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Illustrated Index 





NOTE: 
@ Whenever the transmission is removed, clean and grease the release bearing sliding surface. 
@ |f the parts marked * are removed, the clutch hydraulic system must be bled. 


















*RESERVOIR 
HOSE 


ASSIST SPRING *RESERVOIR 


COTTER PIN 
Replace. 


PEDAL PIN 
*CLUTCH PIPE 


*CLUTCH MASTER CYLINDER 
Overhaul/Inspection, page 12-5 




















CLUTCH PEDAL *CLUTCH MASTER 








Adjustment, CYLINDER 
page 12-4 
CLUTCH DISC 
Removal/inspection, page 12-11 
Installation, page 12-14 
RELEASE BEARING 
Removal/Inspection, page 12-13 
Installation, page 12-14 
SK, 
TRANSMISSION Wet 
Removal, see WR, Nw 
section 13 SGakS) 


FLYWHEEL 
Inspection, page 12-12 
Replacement, page 12-12 


PRESSURE PLATE 
Removal/Inspection, page 12-10 
Installation, page 12-14 


*CLUTCH PIPE 


*SLAVE CYLINDER 
*CLUTCH HOSE Overhaul/Inspection, page 12-8 
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Pedal Free Play 


NOTE: 

@ The clutch is self-adjusting to compensate for wear. 

@ Total clutch pedal free play is 9— 15 mm (0.35—0.59 
in). 


CAUTION: If there is no clearance between the 
master cylinder piston and push rod, the release 
bearing is held against the diaphragm spring, which 
can result in clutch slippage or other clutch problems. 


Loosen locknut A, and back off the pedal switch until 
it no longer touches the clutch pedal. 


ASSIST SPRING 


Saas 


CLUTCH MASTER CYLINDER 


\ 


LOCKNUT B 
18 Nem (1.8 kg-m, 13 Ib-ft) 


@ (STROKE AT PEDAL): 135—145 mm (5.31—5.71 in) 
® (PEDAL PLAY): 1.0—10.0 mm (0.04—0.37 in) 
© (CLUTCH PEDAL HEIGHT): 164 mm (6.46 in) 





Loosen locknut B, and turn the push rod in or out 
to get the specified stroke and height at the clutch 
pedal. 

Tighten locknut B. 


Thread in the clutch pedal switch A in until it con- 
tacts the clutch pedal. 


Turn the switch in further 1/4—1/2 turn. 


Tighten locknut A. 


CLUTCH PEDAL 
SWITCH A 


LOCKNUT A 
10 Nem (1.0 kg-m, 8 Ib-ft) 


@® (CLUTCH PEDAL DISENGAGEMENT HEIGHT): 83 mm (3.27 in) minimum to the floor. 
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Clutch Master Cylinder 


Overhaul/Inspection 





RESERVOIR CAP 





FLOAT 








MASTER CYLINDER BODY 
* Check the cylinder wall for 
scoring or wear. 


8 x 1.25 mm 
10 N-m (1.0 kg-m, 8 Ib-ft) 












8 x 1.25 mm 
13 N-m (1.3 kg-m, 
9 Ib-ft) 


10 Nem (1.0 kg-m, 


/ 8 \b-ft) 
ud 


O-RING 
Replace. 





VALVE GUIDE 

<'——§— VALVE SEAL 
SPRING RETAINER 
NOTE: 


* Disengage the retaining AY VALVE STEM 
pawl from the piston Check for damage or 
to assemble. bending. 


* Hook the piston on 
the retaining pawl 
when assembling. 


VALVE SPRING 
RETURN SPRING 


CIRCLIP 


T SEAL ; 
pus ~~. PUSH ROD 


CLUTCH MASTER 


Na ) rae — cas 


Check for damage 
or bending. 


PEDAL 4 
oy 
8 x 1.25 mm 
COTTER PIN 18 N-m (1.8 kg-m, 13 Ib-ft) 
Replace. 
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Clutch Master Cylinder 


Removal/installation 


CAUTION: 

@ Avoid spilling brake fluid on painted surfaces, as it may 
damage the finish. 

@ Plug the end of the clutch pipe and reservoir hose with 
a shop towel to prevent fluid from flowing out of the 
clutch pipe and reservoir hose after disconnecting. 


1. The brake fluid may be sucked out through the top 
of the master cylinder reservoir (see section 19). 


2. Disconnect the clutch pipe and clutch hose from the 


clutch master cylinder. 


CLUTCH PIPE 
15 N-m (1.5 kg-m, 11 Ib-ft) 








CLUTCH HOSE 


3. Pry out the cotter pin, and pull the pedal pin out of 
the yoke. Remove the nuts. 


NUT 
13 N-m (1.3 kg-m, 9 Ib-ft) 


COTTER PIN 


PEDAL PIN 
Replace. 
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4. Remove the master clutch cylinder assembly. 





CLUTCH MASTER CYLINDER 
ASSEMBLY 


5. Install the clutch master cylinder in the reverse or- 
der of removal. 


NOTE: Bleed the clutch hydraulic system (see 
page12-6). 


Disassembly Reassembly 





CAUTION: Avoid spilling brake fluid on paint as it may 
damage the finish. 


CAUTION: 
Before assembling, make sure all parts are complete- 
ly clean. 
Replace parts with new ones whenever specified to 
do so. 
Do not allow dust or water to enter the system. 
Do not mix different brands of brake fluid as they may 
not be compatible. 
Do not reuse the brake fluid which was drained out. 
Avoid spilling the brake fluid on painted surfaces, as 
it may damage the finish. 


1. Remove the dust seal from the master cylinder. 


2. Pry the circlip off the master cylinder. 


CIRCLIP 
DUST SEAL 


Assemble the piston noting the proper direction of 
the parts (page 12-5). 


MASTER CYLINDER 
ASSEMBLY 


Push the piston in until it engages 


Carefully remove the piston by applying air pressure the pawi of the retainer. 


through the clutch line hose. 


CAUTION: 


@ Hold a shop towel over the master cylinder, to 
stop the piston in case it comes out suddenly. 

@ Plug the end of the clutch hose port with a shop 
towel to prevent fluid from coming out. 

@ Clean all disassembled parts in solvent and blow 
through all ports and passages with compressed 
air. 


Slide the piston assembly into the mastert cylinder. 


Install the circlip in the groove of the master cylinder. 


MASTER CYLINDER 
DUST SEAL 


SHOP TOWEL 


L 
PISTON ASSEMBLY Install the dust seal. 
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Slave Cylinder 


Overhaul/Inspection 





SLAVE CYLINDER BODY 
Inspect the cylinder wall for 
scoring or wear. 







SLAVE CYLINDER SPRING 
Install with small end 
facing piston. 








BLEEDER SCREW 
10 N-m (1.0 kg-m, 8 lb-ft) 


OF 


PISTON CUP A 
Replace. 
PISTON CUP B 
4 meni 


BOOT 
’ Check that it is fitted securely 
PUSH ROD over cylinder body. 


SLAVE CYLINDER PISTON 
Inspect for wear or damage. 


Tamms 


(Molybdenum 
Disulfied) 
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Slave Cylinder 


Removal Installation 





Disconnect the clutch pipe from the slave cylinder. 1. Install the slave cylinder assembly on the clutch 


housing. 
CAUTION: 


® Avoid spilling brake fluid on the painted surfaces, 
as it may damage the finish. 
® Plug the end of the clutch pipe with a shop towel 
to prevent brake fluid from coming out. 


15 N-m (1.5 kg-m, 11 Ib-ft) 


Remove the slave cylinder from the clutch housing. 


SLAVE 
CYLINDER 
ASSEMBLY 


(Molybdenum 
Disulfide) 


Bleed the clutch hydraulic system. 


Remove and check for signs of leaking 
or deterioration. 


@ Attach a hose to the bleeder screw and suspend 


the hose in a container of brake fiuid. 

@ Make sure there is an adequate supply of fluid at 
the master cylinder, then slowly pump the clutch 
pedal until no more bubbles appear at the bleed- 
er hose. 


Refill the master cylinder fluid when done. 
Use only DOT 3 or 4 brake fluid. 


BLEEDER SCREW 
10 N-m (1.0 kg-m, 8 lb-ft) 
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Pressure Plate 
Removal/Inspection 


1. Inspect the fingers of the diaphragm spring for wear 
at the release bearing contact area. 


2. Check the diaphragm spring fingers for height us- 
ing the special tools and a feeler gauge. 


Standard (New): 0.8 mm (0.03 in) Min. 
Service Limit: 1.0 mm (0.04 in) Max. 





CLUTCH ALIGNMENT TOOL 
Except B16A2: O7JAF—PM7012A 
B16A2: 07LAF—PR30200 


3. Install the ring gear holder, handle and Clutch Align- 
ment Shaft. 


4. To prevent warping, unscrew the pressure plate 
mounting bolts two turns at a time in a criss-cross 
pattern, then remove the pressure plate. 





PRESSURE PLATE 


any 


CLUTCH ALIGNMENT SHAFT 
RING GEAR HOLDER Except B16A2: O7JAF—PM7012A 
07LAB—PV00100 B16A2: O7LAF—PR30210 

HANDLE 

07936—3710100 
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Inspect the pressure plate surface for wear, cracks, 
or burning. 


Inspect the fingers of the diaphragm spring for wear 
at the release bearing contact area. 


Inspect for warpage using a straight edge and feel- 
er gauge. Measure across the pressure plate. 


Standard (New): 0.03 mm (0.001 in) Min. 
Service Limit: 0.15 mm (0.006 in) 


STRAIGHT EDGE 





FEELER GAUGE 


Clutch Disc 


Removal/Inspection 


1. Remove the clutch disc and special tools. 


2. Inspect lining of the clutch disc for signs of slipping 
or oil. Reptace it, if it is burned black or oil soaked. 





CLUTCH DISC 


CLUTCH ALIGNMENT SHAFT 
Except B16A2: O7JAF—PM7012A 
B16A2: O7LAF—PR30210 


HANDLE 


07936—3710100 


3. Measure the clutch disc thickness. 


Clutch Disc Thickness: 
Standard (New): 8.1—8.8 mm (0.32—0.35 in) 
Service Limit: 5.7 mm (0.22 in) 





Measure the depth from the lining surface to the 
rivets, on both sides. 


Rivet Depth: 
Standard (New): 1.3 mm (0.051 in) 
Service Limit: 0.2 mm (0.008 in) 
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Flywheel 


Inspection — 





1. Inspect the ring gear teeth for wear or damage. 


2. Inspect the clutch disc mating surface on the 
flywheel for wear, cracks or burning. 








3. Measure the flywheel runout using a dial indicator 
through at least two full turns. Push against the 
flywheel each time you turn it to take up the crank- 
shaft thrust washer clearance. 









NOTE: The runout can be measured with engine in- 
stalled. 









Standard (New): 0.05 mm (0.002 in) Max. 
Service Limit: 0.15 mm (0.006 in) 








4. Turn the inner race of the flywheel bearing with your 
finger. The bearing should turn smoothly and quiet- 
ly. Check that the bearing outer race fits tightly in 
the flywheel. Replace the bearing if the race does 

not turn smoothly, quietly, or fit tight in the flywheel. 
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Replacement 














1. Install the ring gear holder. 


2. Remove the flywheel mounting bolts and the 
flywheel. 


FLYWHEEL 





RING GEAR HOLDER 
07LAB—PV00100 


3. Remove the ball bearing from the flywheel. 


FLYWHEEL 


BEARING 


3. Drive in the new bearing into the flywheel using the 
special tools. 


OUTER HANDLE A 
07749—0010000 






OUTER DRIVER, 
32 x 35 mm 
07746—0010100 


4. Align the hole in the flywheel with the crankshaft 
dowel pin and install the flywheel. Install the bolts 
finger-tight. 


5. Install the special tool, then torque the flywheel bolts 
in a criss-cross pattern, as shown. 


Torque: 120 N-m (12.0 kg-m, 87 lb-ft) 


Except B16A2: 





RING GEAR HOLDER 
07LAB—PV00100 


B16A2: 





RING GEAR HOLDER 
O07LAB—PV00100 





Release Bearing 
Removal/Inspection 





1. Remove the boot from the clutch housing. 
2. Remove the release fork from the clutch housing by 


squeezing the release fork set spring with pliers. Re- 
move the release bearing. 


RELEASE BEARING 


RELEASE FORK 


Check the release bearing for play by spinning it by 
hand. 


CAUTION: The bearing is packed with grease. Do 
not wash it in solvent. 


4. Replace the bearing with a new one if there is ex- 
cessive play. 
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Clutch Disc, Pressure Plate 
Installation 


Release Bearing 
Installation — 





With the release fork slid between the release bear- 1. Install the ring gear holder. 


ing pawls, install the bearing on the mainshaft while 
inserting the release fork through the hole in the 
clutch housing. 


2. Install the clutch disc using the special tools. 


Align the detent of the release fork with the release 
fork bolt, then press the release fork over the release 
fork bolt. 










PRESSURE PLATE 


30 Nem (3.0 kg-m, 22 Ib-ft) (Molybdenum Coe) 
Disulfide} 


CLUTCH ALIGNMENT SHAFT 
Except B16A2: O7JAF—PM7012A 
B16A2: O7LAF—PR30210 
HANDLE 

07936—3710100 


RING GEAR HOLDER 
07LAB—PV00100 


SIZ 
( 1 to | 
é \ C (Molybdenum 3. Install the pressure plate. 


Disulfide) 


3. Move the release fork right and left to make sure that 
the fork fits properly against the bearing, and that 
the bearing slides smoothly. 


CLUTCH DISC 


HANDLE 
07936—3710100 


CLUTCH ALIGNMENT SHAFT 


RING GEAR HOLDER Except B16A2: O7JAF—PM7012A 
07LAB—PV00100 B16A2: O7LAF—PR30210 


4. Install the boot. 
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4. Torque the bolts in a criss-cross pattern as shown. 
Tighten them two turns at a time to prevent warp- 
ing the diaphragm spring. 












Except B16A2: B16A2: 


8x 1.25 mm 
26 Nem (2.6 kg-m, 
19 Ib-ft) 


CRA, 





RING GEAR HOLDER CLUTCH ALIGNMENT SHAFT 
07LAB—PV00100 O7LAF—PR30210 
HANDLE 


RING GEAR HOLDER CLUTCH ALIGNMENT SHAFT 07936—3710100 


07LAB—PV00100 O7JAF—PM7012A 
HANDLE 
07936—3710100 
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Manual Transmission 


$20 Model 

Manual Transmission .........cccecceeeeess 13-1 
Y21 Model 

Manual Transmission ...........csesseeeess 13-43 
$22 Model 


Manual Transmission .............0.ceeeee: 13-85 





$20 Model 
Manual Transmission 


Special Tools .............c.ccceceseeseceees 13-2 
Maintenance ...............cccsceeeeeeeeeees 13-3 
Back-up Light Swtich 

Replacement ............ccseceeesseceeees 13-3 
Transmission Assembly 

Removal 2 ices cicusscccivecsdewsliaviaeededs 13-4 
Ilustrated Index .............cccceseeeeeees 13-8 
Transmission Housing 

Removal ii. 2. ds005 lev caavecnacdancecvces 13-10 
Reverse Shift Fork 

Clearance Inspection ................6. 13-11 
Reverse Idler Gear 

RGMoOVal: 22e2scasviseciotees Sadtcamyesety 13-12 
Mainshaft, Countershaft, Shift Fork 

Disassembly .............c.cceeceessseees 13-12 
Mainshaft Assembly 

NAGE: sine ces cea tee Gee veeantiacsandaaclde 13-13 

Clearance Inspection .................. 13-14 

Disassembly .............ccccccecceeeeees 13-15 

INSPECTION ........ cece cc eceeceeeseueenees 13-16 

Reassembly ..............ccccccesceseeees 13-17 
Countershaft Assembly 

WOK: 532d oedeswonree teat ocavess Gecenanddons 13-18 

Clearance Inspection ................+. 13-19 

Disassembly ............200ceeeseeereeees 13-20 

INSPECTION .........cccc cece eee eeeeeeeeeees 13-21 

Reassembly ............ccccsccsessscceres 13-21 


Shift Fork Assembly 


Disassembly/Reassembly ............ 13-23 

Clearance Inspection .................. 13-24 
Synchro Sleeve, Synchro Hub 

INSPECTION .........ccccseueceeeeeneceeeees 13-25 

Installation ..............ccccceeeeeee eee 13-25 
Synchro Ring, Gear 

INSPECTION oo... cece cc cceeeceseeeeenceeeees 13-26 
Shift Rod 

Removal svescoecsescccascistecavauseds cass 13-27 
Clutch Housing Bearing 

Replacement ...............sceeseeseeenes 13-28 
Mainshaft Thrust Shim 

Adjustment ..............cccceceeeeseeeees 13-30 © 
Transmission o 

Reassembly ............ccccceeeeceeeceees 13-33 
Transmission Assembly 

Installation ..............ccecccceeeeeeeeen 13-37 
Gearshift Mechanism 

Overhaul ................ccceeeenevaeeenees 13-41 


Special Tools 





Special Tools 














Ref. No. Too! Number Description Qty Remarks 
@ 07744—0010600 Pin Driver, 8.0 mm 1 
@® O7LGC —0010100 Snap Ring Plier 1 
® 07746—0030100 Inner Handle C 1 
@ 07746—0030400 Inner Driver, 35 mm 1 
® 07746—0030300 Inner Driver, 30 mm 1 
© 07744—0010200 Pin Driver, 3.0 mm 1 
® 07744—0010400 Pin Driver, 5.0 mm 1 
O7JAC—PH80000 Adjustable Bearing Remover Set 1 
®-1 O7JAC—PH80100 Bearing Remover Attachment (1) D Eombcnent 
@)-2 O07JAC—PH80200 Remover Handle Assembly (1) i baat 
®-3 07741—0010201 Remover Weight (1) 
(©) 07749—0010000 Outer Handle A 1 
07746—0010300 Outer Driver, 42 x 47 mm 1 
ay 07746—0010400 Outer Driver, 52 x 55 mm 1 
@2) O7GAJ—PG20102 Mainshaft Clearance Inspection Tool Set 1 
@)-1 O7GAJ—PG20110 Mainshaft Holder (1) c t 
@-2 O07GAJ—PG20120 Collar aL roe 
@-3 07GAJ—PG20130 Mainshaft Base a) Lb Teols 
(©) 07979—PJ40001 | Magnet Stand Base 1 








®-3 
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Maintenance 
Transmission Oil 





NOTE: Check the oil at operating temperature, engine 
OFF, and the car on level ground. 


1. Remove the oil filler plug, then check the level and 
condition of the oil. 


Proper Level 


The oil level must be up to the filler hole. If it is be- 
low the hole, add oil until it runs out, then reinstall 
the oil filler plug. 


If the oil is dirty, remove drain plug and drain trans- 
mission. 


Reinstall the drain plug with a new washer, and refill 
to proper level. 


NOTE: The drain plug washer should be replaced at 
every oil change. 


Reinstall the oil filler plug with a new washer. 
Oil Capacity 


1.8 2 (1.9 U.S. qt.) after drain. 
1.9 @ (2.0 U.S. qt.) after overhaul. 


Use only SAE 10W—30 or 10W—4O, SF or SG grade. 


OIL FILLER PLUG 
45 N-m (4.5 kg-m, 33 lb-ft) 


WASHER 
Replace. 


WASHER 
Replace. 


DRAIN PLUG 
40 N-m (4.0 kg-m, 29 Ib-ft) 


Back-up Light Switch 


Replacement 





NOTE: To check the switch, see section 23. 


Disconnect the connector, then remove the switch 
connector from the connector clamp. 


Remove the switch. 


Install the new washer and switch. 


BACK-UP LIGHT SWITCH 
25 N-m (2.5 kg-m, 18 lb-ft) 


WASHER 
Replace. 
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Transmission Assembly 
Removal — 


@ Make sure jacks and safety stands are placed proper- 
ly,and hoist brackets are attached to correct position 
on the engine. 

@ Apply parking brake and block rear wheels so car will 
not roll off stands and fall on you while working 
under it. 


CAUTION: Use fender covers to avoid damaging 
painted surfaces. 


1. Disconnect the battery negative (—) and positive (+) 
cables from the battery. 


2. Remove the resonator, air intake hose, and air clean- 
er case. 


AIR CLEANER = AIR INTAKE 
RESONATOR CASE HOSE 


(i 


<> 


<7 GEES 
a= = sess 


= 


< 
‘f 


‘O) 
x 


( 











3. Disconnect the starter cables and transmission 
ground wire. 
4. Remove the engine wire harness clamp. 
5. Disconnect the back-up light switch and speed sen- 
sor connectors. 
BACK-UP LIGHT 
SPEED SWITCH CONNECTOR 
SENSOR CLAMP 
CONNECTOR 
STARTER TRANSMISSION 
CABLES GROUND WIRE 
6. Remove the clutch pipe bracket and slave cylinder. 


NOTE: Do not operate the clutch pedal once the 
slave cylinder has been removed. 





BRACKET SLAVE 


CYLINDER 
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Remove the transmission housing bolts. 





Remove the driveshafts and intermediate shaft (see 


section 16). 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. Tie plastic bags over the 


driveshaft ends. 







COTTER PIN 
Replace. 


SET RING 


Replace. 


DRIVESHAFTS 


INTERMEDIATE 
4 SHAFT 


SELF-LOCKING NUT 
Replace. 


9. Remove exhaust pipe A. 


GASKETS 
Replace. 





GASKET 


Replace: EXHAUST PIPE A 


10. Remove the shift rod and extension rod. 


EXTENSION ROD 


8 x 20 mm 
SPRING PIN 
Replace. 


SHIFT ROD 


Ps PIN DRIVER, 8.0 mm 
07744—0010600 


(cont'd) 
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Transmission Assembly 
Removal (cont'd) 















11. Remove the splash guard and front stopper bracket. 13. Place a jack under the transmission. 


14. Remove the transmission side mount. 


TRANSMISSION 
SIDE MOUNT 








FRONT STOPPER 





BRACKET Ky 
SPLASH GUARD FX 
mn, 
12. Install the bolts in the cylinder head and attach a 15. Remove engine stifferers and the clutch cover. 


chain hoist to the bolts, then lift the engine slightly 
to unload the mounts. 


D16A8, D16A9: 









ENGINE 
STIFFENERS 


CHAIN HOIST 





CLUTCH COVER 
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. Remove the transmission rear mount bolts and trans- 
mission housing bolts. 


. Pull the transmission away from the engine until it 
clears the mainshaft. 
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Illustrated Index 





Refer to the drawing below for the transmission disassembly/reassembly. 
Clean all parts thoroughly in solvent and dry with compressed air. 


B Lubricate all parts with oil before reassembly. 


NOTE: This transmission uses no gaskets between the major housings; use P/N 08718—0001 sealant. Assemble 
the housings within 20 minutes after applying the sealant and allow it to cure at least 30 minutes after assembly 
before filling the transmission with oil. 








NOTE: Always clean the magnet whenever the transmission housing is disassembled. 






@ BALL BEARING 

@ 5TH SYNCHRO HUB 

@) 5TH SYNCHRO SLEEVE 

@) SYNCHRO SPRING 

© SYNCHRO RING 

© 5TH GEAR 

@ 32 x 37 x 23.5 mm 
NEEDLE BEARING 

SPACER COLLAR 

@ 34 x 39 x 23 mm 
NEEDLE BEARING 

4TH GEAR 

@) SYNCHRO RING 

@2 SYNCHRO SPRING 

(3) 3RD/4TH SYNCHRO SLEEVE 

3RD/4TH SYNCHRO HUB 

(5) 3RD GEAR 

34 x 39 x 27.5 mm 
NEEDLE BEARING 

a?) MAINSHAFT 

WASHER 

SPRING WASHER 

BALL BEARING 

@) 26 x 42 x 7 mm OIL SEAL 
Replace. 

@ 28 mm PLUG BOLT 
55 N-m (5.5 kg-m, 40 lb-ft) 

@) 1ST/2ND SELECT SPRING 

SHIFT ARM SHAFT 

@) INTERLOCK GUIDE BOLT 
40 N-m (4.0 kg-m, 29 Ib-ft) 

CLUTCH HOUSING 


REVERSE SHIFT HOLDER 

REVERSE IDLER GEAR 

REVERSE IDLER GEAR SHAFT 

@) 5 x 22 mm SPRING PIN 
Replace. 

@) 3 x 12 mm SPRING PIN 
Replace. 

@} 1ST/2ND SHIFT FORK SHAFT 

5TH/REVERSE SHIFT PIECE 

@) SPRING 


Torque Value 


A- 15 Nem (1.5 kg-m, 11 lb-ft} 
B - 28 Nem (2.8 kg-m, 21 lb-ft) 
C - 32 N-m (3.2 kg-m, 23 Ib-ft) 


3RD/4TH SHIFT FORK 
@) STEEL BALL 
5 x 10 mm ROLLER 
5TH SHIFT FORK 
1ST/2ND SHIFT FORK 
5TH/REVERSE SHIFT FORK 
SHAFT 
65 mm THRUST SHIM (*1) 
70 mm THRUST SHIM (*2) 
Selection, page 13-28 
OIL GUIDE PLATE 
WASHER Replace. 
BACK-UP LIGHT SWITCH 
25 Nem (2.5 kg-m, 18 Ib-ft} 
BREATHER CAP 
RELEASE PIPE STAY 
TRANSMISSION HANGER B 
10 mm SEALING BOLT 
10 N-m (1.0 kg-m, 8 Ib-ft) 
32 mm SEALING BOLT 
25 N-m (2.5 kg-m, 18 lb-ft) 
6) 35 x 62 x 8 mm OIL SEAL (*3) 
40 x 62 x 9 mm OIL SEAL (*4) 
Replace. 
62 OIL DRAIN PLUG 
40 N-m (4.0 kg-m, 29 Ib-ft) 
63 OIL FILLER PLUG 
45 N-m (4.5 kg-m, 33 Ib-ft) 
WASHER Replace. 
6) TRANSMISSION HOUSING 
OIL GUTTER PLATE 
67) 52 mm SNAP RING 
REVERSE LOCK CAM 
REVERSE SELECT SPRING 
REVERSE SELECT RETAINER 
SHIFT ARM C 
SHIFT ARM B 
INTERLOCK 
COLLAR 
SHIFT ARM A 
SPRING WASHER 
MAGNET 
SET BALL SPRING BOLT 
22 Nem (2.2 kg-m, 16 lb-ft) 


*1: Except D16Z6, D16Z7, D16A7, D16A8, D16A9 
*2: D16Z6, D16Z7, D16A7, D16A8, D16A9 


*3: Except D16A8, D16A9 
*4: D16A8, D16A9 


14 x 20 mm DOWEL PIN 
72 mm THRUST SHIM (*1) 
80 mm THRUST SHIM (*2) 
Selection, See section 15 
@ DIFFERENTIAL ASSEMBLY 
See section 15 
@ 14 x 25 x 17.5 mm OIL SEAL 
Replace. 
@ 35 x 56 x 8 mm OIL SEAL 
Replace. 
SHIFT ROD 
@ BOOT 
OIL GUIDE PLATE 
@ 30 x 47 x 21 mm 
NEEDLE BEARING (*1) 
30 x 55 x 21 mm 
NEEDLE BEARING (*2) 
COUNTERSHAFT 
36 x 41 x 25.5 mm 
NEEDLE BEARING 
1ST GEAR 
FRICTION DAMPER 
SYNCHRO RING 
SYNCHRO SPRING 
1ST/2ND SYNCHRO HUB 
REVERSE GEAR 
SYNCHRO SPRING 
SYNCHRO RING 
FRICTION DAMPER 
DISTANCE COLLAR 
39 x 44 x 27 mm 
NEEDLE BEARING 
2ND GEAR 
3RD GEAR 
4TH GEAR 
5TH GEAR 
BALL BEARING ({*1) 
NEEDLE BEARING (*2) 
BALL BEARING 
SPRING WASHER 
LOCKNUT 
110—0-—-110 N-m 
11.0—-0-—11.0 a 
(go so ea Ib-ft 
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Transmission Housing 
Removal — 





NOTE: Place the clutch housing on two pieces of wood 
thick enough to keep the mainshaft from the hitting the 
workbench. 

i. Remove the back-up light switch. 


2. Remove the transmission hanger B. 





Separate the transmission housing from the clutch 
housing and wipe it clean of the sealant. 


Remove the thrust shim and oil guide plate from the 
transmission housing. 


OIL GUIDE PLATE THRUST SHIM 


3. Remove the transmission attaching bolts. 


TRANSMISSION 
HANGER B 


WASHER 
Replace. 


BACK-UP LIGHT SWITCH 


Remove the 32 mm sealing bolt. 8. 


Expand the snap ring on the countershaft ball bear- 
ing and remove it from the groove using a pair of 
snap ring pliers. 


_ SNAP RING PLIER 


32 mm SEALING BOLT 07LGC—0010100 


SNAP RING 
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TRANSMISSION HOUSING 


Remove the 10 mm sealing bolt and oil gutter plate. 


10 mm SEALING BOLT 


OIL GUTTER PLATE 


Reverse Shift Fork 


Clearance Inspection 


1. Measure the clearance between the reverse shift fork 
and shift piece pin. 


Standard: 0.05—0.35 mm (0.002—0.014 in) 
Service Limit: 0.5 mm (0.020 in) 


REVERSE SHIFT FORK 





5TH/REVERSE SHIFT PIECE PIN 


2. If the clearance exceeds the service limit, measure 
the width of the groove in the reverse shift fork. 


Standard: 7.05—7.25 mm (0.278—0.285 in) 





L-GROOVE 


REVERSE SHIFT FORK 


If the width of the groove exceeds the standard, 
replace the reverse shift fork with a new one. 

lf the width of the groove is within the standard, 
replace the 5th/reverse shift piece with a new one. 


4. 


Measure the clearance between the reverse idler gear 
and reverse shift fork. 


Standard: 0.5—1.0 mm (0.020—0.043 in) 
Service Limit: 1.8 mm (0.071 in) 


REVERSE IDLER GEAR 





REVERSE SHIFT FORK 


If the clearance exceeds the service limit, measure 
the width of the reverse shift fork pawl groove. 


Standard: 12.7—13.0 mm (0.500—0.512 in) 


| i? ° 
tf the width exceeds the standard, replace the 
reverse shift arm with a new one. 


If the width is within the standard, replace the 
reverse shift fork with a new one. 
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Mainshaft, Countershaft, 
Reverse Idler Gear Shift Fork 


Removal —— Disassembly 















1. Remove the interlock guide bolt from under the 
clutch housing 


1. Remove the reverse shift holder. 





2. Remove the shift arm B attaching bolt. 


SHIFT ARM B 
ATTACHING BOLT 









REVERSE SHIFT 
HOLDER 





2. Remove the reverse idler gear shaft and gear. 





INTERLOCK GUIDE BOLT 





3. Remove the mainshaft and countershaft assemblies 
with the shift fork from the clutch housing. 


NOTE: Before removing the mainshaft and counter- 
shaft assemblies, tape the mainshaft spline to pro- 
tect it. 


RS 

Ta 

Vil! ZB 

LEC Day 
EN 
Cal: 


!) 


4 





REVERSE IDLER 
GEAR 






Tape the mainshaft 
“ spline. 


£4 
LB 





WASHER 


SPRING 
WASHER 
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Mainshaft Assembly 


Index 
NOTE: The 3rd/4th and Sth synchro hubs are installed with a press. 


? B Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


3RD/4TH SYNCHRO SLEEVE 
Inspection, page 13-24 


3RD/4TH SYNCHRO 
HUB 












SYNCHRO RING 
t— Inspection, 
page 13-26 






Ah iz 
FS 
Fes 
Ci aS 
Abin yay 
on 


Y PRIN He 
SYNCHRO SPRING oe 





3RD GEAR 


34 x 39 x 27.5 mm 
NEEDLE BEARING 
Inspect for wear 

Or Operation. 


*— MAINSHAFT 
qi Inspection, page 13-15 


























Inspection, page 13-14 


BALL BEARING 
Inspect for wear 
or operation. 


5TH SYNCHRO HUB 


5TH SYNCHRO 
SLEEVE 
Inspection, page 13-24 


SYNCHRO SPRING 


SYNCHRO RING 
Inspection, page 13-26 
5TH GEAR 

Inspection, page 13-15 


32 x 37 x 23.5 mm 
NEEDLE BEARING 
Inspect for wear or 
operation. 


SPACER COLLAR 
Inspection, page 13-14 


34 x 39 x 23 mm 
NEEDLE BEARING 
Inspect for wear 
or operation. 


4TH GEAR 
Inspection, page 13-14 


SYNCHRO RING 
Inspection, page 13-26 


- SYNCHRO SPRING 
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Mainshaft Assembly 


Clearance Inspection 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


1. 





Measure the clearance between 2nd and 3rd gears. 


Standard: 0.06—0.21 mm (0.002—0.008 in) 
Service Limit: 0.33 mm (0.013 in) 


2ND GEAR 


3RD GEAR 





If the clearance exceeds the service limit, measure 
the thickness of 3rd gear. 


30.22—30.27 mm 
(1.190—1.192 in) 
Service Limit: 30.15 mm (1.187 in) 


Standard: 


If the thickness of 3rd gear is less than the service 
limit, replace 3rd gear with a new one. 

If the thickness of 3rd gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 
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Measure the clearance between 4th gear and the 
spacer collar. 


Standard: 0.06—0.19 mm (0.002—0.004 in) 
Service Limit: 0.31 mm (0.012 in) 


4TH GEAR 


5TH GEAR 





If the clearance exceeds the service limit, measure 
distance © on the spacer collar. 


22.83—22.86 mm 
(0.899—0.900 in) 
Service Limit: 22.81 mm (0.898 in) 


Standard: 


4TH GEAER 
® SIDE 


If distance @ is more than the service limit, replace 
the spacer collar with a new one. 

If distance © is within the service limit, measure the 
thickness of 4th gear. 


30.12—30.17 mm 
(1.186—1.188 in) 
Service limit: 30.05 mm (1.183 in) 


Standard: 


If the thickness of 4th gear is less than the service 
limit, replace 4th gear with a new one. 

If the thickness of 4th gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 





Measure the clearance between the spacer collar and 
5th gear. 


Standard: 0.06—0.19 mm (0.002—0.004 in) 
Service limit: 0.31 mm (0.012 in) 





If the clearance exceeds the service limit, measure 
distance ®) on the spacer collar. 


Standard: 23.53—23.56 mm 
(0.926—0.928 in) 
Service Limit: 23.51 mm (0.926 in) 


5TH GEAR — ® 
SIDE 


If distance ®) is more than service limit, replace the 
spacer collar with a new one. 

If distance ® is within the service limit, measure 
thickness of 5th gear. 


Standard: 28.42—28.47 mm 
(1.119—1.121 in) 
Service Limit: 28.35 mm (1.116 in) 


If the thickness of 5th gear is less than the service 
limit, replace 5th gear with a new one. 

If the thickness of 5th gear is within the service limit, 
replace the 5th synchro hub with a new one. 





Disassembly - 





1. Remove the ball bearing using a bearing puller as 
shown, 


BEARING PULLER 


BEARING 


CAUTION: Remove the synchro hubs using a press 
and steel blocks as shown. Use of a jaw-type puller 
can cause damage to the gear teeth. 


Support 4th gear on steel blocks as shown and press 
the shaft out of the 5th synchro hub. 


5TH SYNCHRO HUB 


4TH GEAR 


(cont'd) 
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Mainshaft Assembly 


Disassembly (cont'd) Inspection 











Inspect the gear surface and bearing surface for wear 
or damage, then measure the mainshaft at points A, 
B, C and D. 


3. Inthe same manner as above, support the 3rd gear 
on steel blocks and press the shaft out of the 3rd/4th 
synchro hub. 







Standard: A: 21.987—22.000 mm 
(0.8656—0.8661 in) 
: 26.980—26.993 mm 
(1.0622— 1.0627 in) 
: 33.984—34.000 mm 
(1.3380 — 1.3386 in) 
: 25.977—25.990 mm 
(1.0227 — 1.0232 in) 
Service Limit: A: 21.93 mm (0.8634 in) 
: 26.93 mm (1.0602 in) 
: 33.93 mm (1.3358 in) 
: 25.92 mm (1.0205 in) 





3RD GEAR 


Inspect for wear 
or damage. 


Inspect oil passages 
for clogging 


Inspect for wear or damage. 


If any part of the mainshaft is less then the service 
limit, replace it with a new one. 


Inspect for runout. 


Standard: 0.02 mm (0.001 in) min. 
Service Limit: 0.05 mm (0.002 in) 


NOTE: Support the mainshaft at both ends as 


Rotate two complete 
revolutions. 


If the runout exceeds the service limit, replace the 
mainshaft with a new one. 
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Reassembly 


CAUTION: When installing the 3rd/4th and 5th synchro 
hubs, support the shaft on the steel blocks and install 
synchro hubs using a press. 


1. Support 2nd gear on steel blocks as shown, then in- 
stall the 3rd/4th synchro hub using a press. 


NOTE: After installation, inspect the operation of 
the 3rd/4th synchro hub set. 









INNER HANDLE C 
07746—0030100 


INNER DRIVER, 
35 mm 
07746—0030400 


3RD/4TH 
SYNCHRO HUB 


2ND GEAR 


INNER DRIVER, 
30 mm 
07746—0030300 


Install the 5th synchro hub using a press as shown. 











INNER HANDLE C 
07746—0030100 


5TH SYNCHRO HUB 


INNER HANDLE C 
07746 —0030100 


INNER DRIVER, 
30 mm 
07746—0030300 


BALL BEARING 
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Countershaft Assembly 
Index 


NOTE: The 3rd, 4th and 5th gears are installed with a press. 


Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. The 
3rd, 4th and 5th gears, should be installed without lubrication using a press. 


LOCKNUT Replace. 


110—0-—110 Nem 
11.0-—0—11.0 kg-m 
80--0--80 Ib-ft 
)+—— SPRING WASHER 
cs) ag BALL BEARING 
Inspect for wear or 


















operation. 


{ BALL BEARING (*1) 


NEEDLE BEARING (*2) 
SYNCHRO SPRING 


SYNCHRO RING 
Inspection, page 13-26 


FRICTION DAMPER 
Replace. 


3RD GEAR 


2ND GEAR 
Inspection, page 13-19 






39 x 44 x 27 mm 

NEEDLE BEARING 

Inspect for wear or 
operation. 


1ST GEAR 
Inspection, page 13-19 


«a. SPACER COLLAR 
Inspection, page 13-19 


Ze 5 FRICTION DAMPER 


Replace. 
37 x 42 x 25 mm ars 


. NEEDLE BEARING 
Inspect for wear or 


i SYNCHRO RING 
operation. a 


Inspection, page 13-26 
SYNCHRO SPRING 


COUNTERSHAFT 
Inspection, page 13-21 





REVERSE GEAR 


1ST/2ND SYNCHRO HUB 


*1: Except D16Z6, D16Z7, D16A7, D16A8, D16A9 
*2: D16Z6, D16Z7, D16A7, D16A8, D16A9 
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Clearance Inspection 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


1. Measure the clearance between countershaft and 
1st gear. 


Standard: 0.03—0.10 mm (0.001 —0.004 in) 
Service Limit: 0.22 mm (0.009 in) 


1ST GEAR 








2. If the clearance exceeds the service limit, measure 
the thickness of 1st gear. 
Standard: 30.41 —30.44 mm 
(1.197—1.198 in) 
Service Limit: 30.36 mm (1.195 in) 


If the thickness of 1st gear is less than the service 
limit, replace 1st gear with a new one. 

If the thickness of 1st gear is within the service limit, 
replace the 1st/2nd synchro hub with a new one. 


3. Measure the clearance between 2nd and 3rd gears. 


Standard: 0.03—0.11 mm (0.001 —0.004 in} 
Service Limit: 0.23 mm (0.009 in) 


3RD GEAR 





SPACER 2ND GEAR 
COLLAR 


4. If the clearance exceeds the service limit, measure 
distance ® on the spacer collar. 


32.03—32.06 mm 
(1.261 — 1.262 in} 
Service Limit: 32.01 mm (1.260 in) 


A, 


5. If distance @ is more than the service limit, replace 
the spacer collar with a new one. 
If distance @ is within the service limit, measure the 
thickness of 2nd gear. 


Standard: 


31.92—31.97 mm 
(1.257 —1.259 in) 
Service Limit: 31.85 mm (1.254 in) 


a 


If the thickness of 2nd gear is less than the service 
limit, replace 2nd gear with a new one. 

If the thickness of 2nd gear is within the service limit, 
replace the spacer collar with a new one. 


Standard: 
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Countershaft Assembly 


Disassembly 
CAUTION: Remove the gears using a press and steel 3. Support 4th gear on steel blocks as shown and press 
blocks as shown. Use of a jaw-type puller can damage the shaft out of 5th and 4th gears. 


the gear teeth. 


1. Raise the locknut tab from the groove of the shaft 
and remove the locknut and the spring washer. 




















CHISEL 
TAB 
LOCKNUT 
i ; 
CU Z 
CLUES £5 
NAY 
a9) q4s 
4. Support 1st gear on steel blocks as shown and press 
the shaft out of 3rd gear. 
Le 
2. Remove the bearings using a bearing puller as \7 PRESS 


shown. 






BEARING PULLER 
1ST GEAR 


BEARING 
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Inspection Reassembly 





CAUTION: 

@ Press the 3rd, 4th and 5th gears on the countershaft 
without lubrication. 

@ When installing the 3rd, 4th and 5th gears, support 
the shaft on steel blocks and install the gears using 
a press. 


Inspect the gear surfaces and bearing surfaces for 
wear or damage, then measure the countershaft at 
points A, B and C. 


Standard: A: 30.000—30.015 mm 
(1.1811—1.1817 in) 
B: 35.984—36.000 mm 
(1.4167—1.4173 in) 
C: 24.980—24.993 mm 
(0.9835 —0.9840 in) 
Service Limit: A: 29.95 mm (1.1791 in) 
B: 35.93 mm (1.4146 in) 
: 24.93 mm {0.9815 in) 


1. Install the needle bearing on the countershaft. 


CD 37 x 42 x 25 mm 
qq“ — NEEDLE BEARING 


Inspect oil passages 
for clogging 


Assemble the parts below as shown. 


NOTE: Check that the finger of the friction damper 
is securely set in the groove of the 1st/2nd synchro 


Inspect for wear 
HUB. 


or damage. 


If any part of the countershaft is less than the serv- 
ice limit, replace it with a new one. 


39 x 44 x 27 mm 


Inspect for runout. NEEDLE BEARING 


Standard: 0.02 mm (0.0008 in) min. 
Service Limit: 0.05 mm (0.0020 in) 


(<3) <——- SYNCHRO SPRING 


f pion 4 SCUCRSEGEAR 


Support with 


V-blocks 1ST/2ND 


SYNCHRO HUB 
1ST/2ND 


SYNCHRO HUB 


SYNCHRO RING 
FRICTION DAMPER 


1ST GEAR 


Rotate two complete 

revalynone: 3. Place the parts assembled in Step 2, then install the 
parts on the countershaft. 

If the runout exceeds the service limit, replace the 


countershaft with a new one. (cont’d) 


13-21 


5. 


6. 


Countershaft Assembly 


Reassembly (cont'd) 


4. Support the countershaft on a steel block as shown 


and install 3rd gear using the special tools and a 
press. 


PRESS 










INNER HANDLE C 
07746—0030100 
3RD GEAR 
INNER DRIVER, 


35 mm 3 
07746—0030400 B® 


COSTE 


Install 4th gear using the special tools and a press 
as shown. 


PRESS 


INNER HANDLE C 
07746—0030100 


INNER DRIVER, 
35 mm 


4TH GEAR 
07746—0030400 






TL: 
pales 
} 


——_ 











INNER HANDLE C 


PRESS 
07746—0030100 


INNER DRIVER, 
30 mm 


07746—0030300 5TH GEAR 





(ae 
TE! 


eles 


E Canny 3 
277077 
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7. Install the bearings using a press as shown. 


INNER HANDLE C 
07746—0030100 






BEARING 


INNER DRIVER, 
30 mm 
07746 —0030300 


BD HHTLE 


8. Install the spring washer, tighten the locknut, then 
stake the locknut tab into groove. 


LOCKNUT 
110—0—110 Nem 
(11.0-O0— 11.0 kg-m, 80—0--80 ib-ft) 





Shift Fork Assembly 
Disassembly/Reassembly 
NOTE: 


@® When disassembling, pay attention to the steel balls as the springs may force them out. 
@ When assembling, install the shift fork shaft with its detents facing the hole where the balls are inserted. 


; B Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts. 


STH/REVERSE 
|< SHIFT FORK SHAFT 


5TH/REVERSE 


wee SHIFT FORK 
1ST/2ND SHIFT FORK 


US 
SPRING PIN 
Replace. 
1ST/2ND 
SHIFT FORK 
SHAFT 


3x 12mm 
SPRING PIN 
Replace. 


€ 








3RD/4TH 
SHIFT FORK 


1.0—1.5 mm 


PIN DRIVER, 3.0 mm —|| (0.039—0.059 in) 


07744-—0010200 






5TH/REVERSE 
SHIFT PIECE 


PIN DRIVER, 
5.0 mm 


07744—0010400 


5 x 22 mm 
SPRING PIN 
Replace. 
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Shift Fork Assembly 


Clearance Inspection 












1. Measure the clearance between each shift fork and 4. Measure the clearance between the 3rd/4th shift 
its matching synchro sleeve. fork and shift arm B. 












Standard: 0.25--0.45 mm (0.010—0.018 in) Standard: 0.2—0.5 mm (0.008—0.020 in) 
Service Limit: 0.8 mm (0.032 in) Service Limit: 0.62 mm (0.024 in} 






3RD/4TH SHIFT FORK 









SHIFT ARM B 








SHIFT FORK 








2. If the clearance exceeds the service limit, measure 5. If the clearance exceeds the service limit, measure 
the thickness of the shift fork fingers. the width of the shift arm B. 






Standard: 6.4—6.5 mm (0.252—0.255 in) Standard: 12.9—13.0 mm (0.508—0.512 in) 






==> 





) 





SHIFT FORK 





3. Replace the part that is out of tolerance. If it is the 6. Replace the shift arm B with a new one if the width 
sleeve, the hub must also be replaced. is beyond the standard value. 
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Synchro Sleeve, Synchro Hub 


Inspection 





Inspect gear teeth on all synchro hubs and sleeves 
for rounded off corners, which indicate wear. 


Install each hub in its mating sleeve and check for 
freedom of movement. 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


SLEEVE 


Installation 





Each synchro sleeve has three sets of longer teeth (120 
degrees apart) that must be matched with the three sets 
of deeper grooves in the hub when assembled. 


NOTE: Installing the synchro sleeve with its longer 
teeth in the 1st/2nd synchro hub slots will damage 
the spring ring. 


SYNCHRO LONGER TEETH 
HUB 


SYNCHRO 
HUB SLOT 


SYNCHRO 
SLEEVE 
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Sychro Ring, Gear 


Inspection - 


SYNCHRO SPRING 


1. Inspect the inside of the synchro ring for wear. 








2. Inspect the synchro sleeve teeth and matching teeth 
on the synchro ring for wear (rounded off). 


an a 
GOOD WORN 


SYNCHRO RING 


3. Inspect the synchro sleeve teeth and matching teeth 
on the gear for wear (rounded off). 


aa 


GOOD WORN 


4. Inspect the gear hub thrust surface for wear. 
5. Inspect the cone surface for wear or roughness. 


6. Inspect the teeth on all gears for uneven wear, scor- 
ing, galling, cracks. 


7. Coat the cone surface of the gear with oil and piace 
the synchro ring on the matching gear. Rotate the 
ring, making sure that it does not slip. 


Measure the clearance between the ring and gear all 
the way around. 


NOTE: Hold the ring against the gear evenly while 
measuring the clearance. 


Ring-to-Gear Clearance 

Standard: 0.85—1.1 mm 
(0.0335 —0.0433 in) 

Service Limit: 0.4 mm (0.0157 in} 


8. Separate the synchro ring and gear, then coat them 


with oil. SYNCHRO RING 


9. Install the synchro spring on the synchro ring, then ae 


set it aside for later reassembly. 
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Shift Rod 


Removal 


1. Remove the differential assembly. 5. Remove shift arms C and B, and the interlock, then 
remove the reverse select spring and retainer. 
2. Remove the 28 mm plug bolt and 1st/2nd select 


spring. 6. Remove the shift arm A attaching bolt, the set ball 


spring boit, set spring, and steel ball. 
3. Remove the shift arm B attaching bolt. 


7. Remove shift arm A. 
4. Remove the shift arm shaft. 


8. Remove the reverse lock cam. 
NOTE: Be careful not to lose the steel ball. 


9. Remove the magnet. 


REVERSE LOCK CAM 


REVERSE SELECT RETAINER 
SHIFT ARM C 
¥ REVERSE SELECT SPRING 
© 








SHIFT ARM B 


MAGNET 


(~——__ SET BALL 
SPRING BOLT 


‘DIFFERENTIAL ASSEMBLY 


SHIFT ARM SHAFT 
1ST/2ND SELECT SPRING 


28 mm PLUG BOLT 
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Clutch Housing Bearing 
Replacement 





Mainshaft 3. Drive the new oil seal into the clutch housing using 
the special tools. 
1. Remove the ball bearing using the special tools. 


ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 





OUTER DRIVER, 42 x 47 mm 
07746—0010300 OUTER HANDLE A 
07749—0010000 


~ OIL SEAL 


4. Drive the ball bearing into the clutch housing using 


2. Remove the oil seal from the clutch housing. the special tools 





OUTER DRIVER, 
52 x 55 mm OUTER HANDLE A 
07746—0010400 07749 —0010000 


OIL SEAL 
Replace. 


BALL BEARING 


ama 
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Countershaft 
1. Remove the needle bearing using the special tools, 
then remove the oil guide plate. 


ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 


Install the oil guide plate, then drive the needle bear- 
ing into the clutch housing using the special tools. 


NEEDLE BEARING 


OIL GUIDE PLATE 


OUTER DRIVER, 
52 x 55 mm OUTER HANDLE A 
07746—0010400 07743—0010000 


NEEDLE BEARING 
OIL GUIDE PLATE 
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Mainshaft Thrust Shim 


Adjustment 


1. Remove the thrust shim and oil guide plate from the 


transmission housing. 


2. Install the 3rd/4th synchro hub, spacer collar, 5th 
synchro hub, ball bearing, and thrust washer on the 
mainshaft. Install the assembly in the transmission 


housing. 


THRUST WASHER 


@®  3RD/4TH SYNCHRO HUB 


+ 


SPACER COLLAR 


5TH SYNCHRO HUB 


BALL BEARING 


3. Measure the distance B between the end of the 
transmission housing and thrust washer. 


NOTE: 


@ Use a straight edge and feeler gauge. 
@ Measure at three locations and average the 


readings. 


4. Measure the distance C between the surfaces of the 
clutch housing and bearing inner race. 


NOTE: 


@ Use a straight edge and feeler gauge. 
@ Measure at three locations and average the 


readings. 


END OF CLUTCH HOUSING 


INNER RACE OF BALL BEARING 


5. Select the proper shim (or shim pair) on the basis of 





65 mm Thrust Shim: Except D16Z6, D16Z7, D16A7, 
D16A8, D16A9 





PART NUMBER 





THICKNESS 








23931—PL3—A10 0.60 mm (0.0236 in) 












23932—PL3—A10 





0.63 mm (0.0284 in) 




















23933—PL3—A10 0.66 mm (0.0260 in) 
23934—PL3—A10 





0.69 mm (0.0272 in) 











23935—PL3—A10 





0.72 mm (0.0283 in) 











23936-—-PL3—A10 








0.75 mm (0.0295 in) 








23937—PL3—A10 








0.78 mm (0.0307 in) 




















23940—PL3—A10 


23938—PL3—A10 0.81 mm (0.0319 in) 
23939—PL3—A10 0.84 mm (0.0331 in) 


0.87 mm (0.0343 in) 














23941 —PL3—A10 
23942—PL3—A10 
23943—PL3—A10 














0.90 mm (0.0354 in) 
0.93 mm (0.0366 in) 
0.96 mm (0.0378 in) 

















N 23944—PL3—A10 








0.99 mm (0.0390 in) 








O 23945—PL3—A10 








1.02 mm (0.0402 in) 




















23947 —PL3—A10 








23946—PL3—A10 1.05 mm (0.0413 in) 





1.08 mm (0.0425 in) 











23948—PL3—A10 








1.11 mm (0.0437 in) 














23949—PL3—A10 





1.14 mm (0.0449 in) 














23950—PL3—A10 





1.17 mm (0.0461 in) 











23951—PL3—A10 








1.20 mm (0.0472 in) 























23954 —PL3—A10 
23955—PL3—A10 
23956—PL3—A10 







23952—PL3—A10 1.23 mm {0.0484 in) 
23953—PL3—A10 1.26 mm (0.0496 in) 


















1.29 mm (0.0508 in) 
1.32 mm (0.0520 in) 
1.35 mm (0.0531 in) 








23957 —PL3—A10 








1.38 mm (0.0543 in) 








23958—PL3—A10 











1.41 mm (0.05565 in) 









23959—PL3—A10 











.23960—PL3—A10 











23961—PL3—A10 





1.44 mm (0.0567 in) 
1.47 mm (0.0579 in) 
5 


1.50 mm (0.0591 in) 








23962—PL3—A10 
23963—PL3—A10 










1.53 mm (0.0602 in) 
1.56 mm (0.0614 in) 

















1.59 mm (0.0626 in) 








23965—PL3—A10 








1.62 mm (0.0638 in) 











23966 —PL3—A10 
23967—PL3—Ai0 
23968—PL3—A10 
23969—PL3—A10 

















1.65 mm (0.0650 in) 
1.68 mm (0.0667 in) 
1.71 mm (0.0673 in) 
1.74 mm (0.0685 in) 

















23970—PL3—A10 








1.77 mm (0.0697 in) 














the following calculations: 23971—PL3—A10 1.80 mm (0.0709 in) 











NOTE: Do not use more than two shims. 


(Basis Formula) 
{B) + (C) — 0.95 = shim thickness 


Example of calculation: 

Distance B (2.00 mm) + Distance C (0.09 mm) = 
2.09 mm subtract the spring washer height (0.95 mm) 
= the required thrust shim (1.14 mm) 
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70 mm Thrust Shim: D16Z6, D16Z7, D16A7, D16A8, 
D16A9 


[PARTNUMBER | ___ THICKNESS 

.60 mm (0.0236 in) 
| B | 23932—PL3—BO0 | 0.63 mm (0.0284 in) 
.66 mm (0.0260 in) 
[> { 23934—PL3—B00_| 0.69 mm (0.0272 in) 
mae = 













23935—PL3—Bo0 -72 mm (0.0283 in) 


























23945—PL3—BOO 1.02 mm (0.0402 in) 
23946—PL3—BOO 1.05 mm (0.0413 in) 


1.08 mm (0.0425 in) 
23948—PL3—B00 | 1.11 mm (0.0437 in) 
23949—PL3—BOO | 1.14 mm (0.0449 in) 

1.17 mm (0.0461 in) 

23951—PL3—BOO | 1.20 mm (0.0472 in) 

23952—PL3—BOO | 1.23 mm (0.0484 in) 

W_| 23953—PL3—B00 | 1.26 mm (0.0496 in) 

23954—PL3—BOO | 1.29 mm (0.0508 in) 
23955—PL3—BO0O | 1.32 mm (0.0520 in) 


23956—PL3—BOO 1.35 mm (0.0531 in) 
AA | 23957—PL3—B800 1.38 mm (0.0543 in) 





0.75 mm (0.0295 in) 
0.81 mm (0.0319 in) 
| | | 23939—PL3—B00 | 0.84 mm (0.0331 in) 

J | 23940—PL3—B00 | 0.87 mm (0.0343 in) 
23942—PL3—BO00 | 0.93 mm (0.0366 in) 
Ai eee 0.96 mm (0.0378 in) 
| N [ 23944—PL3—B00 | 0.99 mm (0.0390 in) 

























N 





23958 —PL3—BOO0 1.41 mm (0.0555 in) 
23959—PL3—BOO 1.44 mm (0.0567 in) 
23960—PL3—BO00 1.47 mm (0.0579 in) 


23961—PL3—BOO 1.50 mm (0.0591 in) 
23962—PL3—BOO 1.53 mm (0.0602 in) 
23963—PL3—BOO 1.56 mm (0.0614 in) 
23964—PL3—BO00 1.59 mm (0.0626 in) 
23965—PL3—BOO 1.62 mm (0.0638 in) 
23966 —PL3—BOO 1.65 mm (0.0650 in) 
23967 —PL3—BOO 1.68 mm (0.0661 in) 
23968—PL3—BOO 1.71 mm (0.0673 in) 
23969 —PL3—BOO 1.74 mm (0.0685 in) 
23970—PL3—BOO 1.77 mm (0.0697 in) 
23971—PL3—BOO 1.80 mm (0.0709 in) 





























6. Check the thrust clearance in the manner described 
below. 


NOTE: 

@ Clean the thrust washer, spring washer and shim 
thoroughly before installation. 

@ Install the thrust washer, spring washer and shim 
properly. 


a. Instail the shims selected in the transmission 
housing. 

b. Install the thrust washer and spring washer in 
the mainshaft. 


MAINSHAFT 
i — 
, THRUST WASHER 


SPRING WASHER 


c. Install the mainshaft in the clutch housing. 

d. Place the transmission housing over the main- 
shaft and onto the clutch housing. 

e. Tighten the clutch and transmission housings 
with several 10 mm bolts. 

f. Tap the mainshaft with a plastic hammer. 


7. Check the thrust clearance in the manner described 
below. 


CAUTION: Measurement should be made at room 
temperature. 


a. Slide the mainshaft base and the collar over the 


mainshaft. 


TRANSMISSION 
_ HOUSING 





MAINSHAFT 


2p ee | MAINSHAFT BASE 

a4, f_SF 07GAJ—PG20130 
——— COLLAR 

07GAJ—PG20120 


{cont’d) 
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Mainshaft Thrust Shim 
Adjustment (cont'd) 


b. Attach the mainshaft holder to the mainshaft as 

follows: 

¢ Back-out the mainshaft holder bolt and loos- 
en the two hex bolts. 

¢ Fit the holder over the mainshaft so its lip is 
towards the transmission. 

¢ Align the mainshaft holder’s lip around the 
groove at the inside of the mainshaft splines, 
then tighten the hex bolts. 


MAINSHAFT HOLDER 
BOLT 






~ MAINSHAFT 
=~ HOLDER 


~N 


c. Seat the mainshaft fully by tapping its end with 
a plastic hammer. 


d. Thread the mainshaft holder bolt in until it just 
contacts the wide surface of the mainshaft base. 
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07GAJ—PG20110 


e. Zero a dial gauge on the end of the mainshaft. 





DIAL GAUGE 





MAINSHAFT HOLDER 
07GAJ—PG20110 


MAGNET STAND 
BASE 
07979—PJ40001 


f. Turn the mainshaft holder bolt clockwise; stop 
turning when the dial gauge has reached its max- 
imum movement. The reading on the dial gauge 
is the amount of mainshaft end play. 


CAUTION: Turning the shaft holder bolt more 
than 60 degrees after the needle of the dial gauge 
stops moving may damage the transmission. 


g. Clearance is correct if reading is between 
0.11—0.18 mm (0.004—0.007 in). 
If not, recheck necessary shim thickness. 


Transmission 
Reassembly 


1. Install the magnet and reverse lock cam. 


2. Set shift arm A on the clutch housing, then install 
the shift rod. 


6. insert shift arm shaft B in the clutch housing 


7. Install the spring collar, spring, and steel ball into the 
case. Compress the ball and insert the shift arm 


shaft. 
3. Install the spring washer and shift arm A attaching 
bolt. 8. Install shift arm C in shift arm A, then insert the shift 
arm shaft. 


4. Install the steel bail, spring and set ball spring bolt. 
9. Install the reverse select retainer and reverse select 


5. Install shift arm B in the interlock, then set it on the spring onto shift arm shaft. 


clutch housing. 
10. Install the differential assembly. 


*8x 1.0 mm 
32 Nem (3.2 kg-m, 23 [b-ft) 


6x 1.0 mm 
15 N-m (1.5 kg-m, 11 Ib-ft) 


SHIFT ARM C / 
REVERSE LOCK CAM 
J REVERSE SELECT RETAINER 
aN 


Pa REVERSE SELECT SPRING 





SHIFT ARM B——~_, 
SS eo 


* a-—— MAGNET 
INTERL i. = 
OCK —_,. AIS 
SHIFT ARM A S . 
e SET BALL SPRING BOLT 
= 22 N-m (2.2 kg-m, 16 lb-ft) 
\ ae 
pe NE OH Ne g 
c a DIFFERENTIAL 
\ ASSEMBLY 














SHIFT ARM SHAFT SHIFT ROD 





(cont'd) 
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Transmission 
Reassembly (cont'd) 


11. Set the 36mm spring washer and washer. 


12. Install the mainshaft, countershaft, and shift fork as- 
semblies. 


NOTE: Align the finger of the interlock with the 
groove in the shift fork shaft. 


MAINSHAFT/COUNTERSHAFT 
SHIFT FORK ASSEMBLY 








SPRING 
WASHER 


13. Install the spring washer and shift arm B attaching 
bolt. 


14. Install the ist/2nd select spring, 28mm plug bolt, 
and interlock guide bolt. 


NOTE: Apply liquid gasket (P/N 08718—0001)to 
the threads of the 28 mm plug bolt and interlock 
guide bolt. 


8 x 1.0 mm 
32 N-m (3.2 kg-m, 23 lb-ft) 





28 mm PLUG BOLT 

55 Nem (5.5 kg-m, 

40 lb-ft) 
INTERROCK GUIDE BOLT 
40 N-m (4.0 kg-m, 29 Ib-ft) 


15. Install the reverse idler gear and reverse idler gear 
shaft. 


SHAFT 





REVERSE IDLER 
GEAR 





13-34 


16. Install the reverse shift holder. 18. Install the oil gutter plate and 10 mm sealing bolt. 


NOTE: Apply liquid gasket (P/N 08718—0001) to 
the threads of the 10 mm sealing bolt. 


6 x 1.0 mm 
15 Nem (1.5 kg-m, 
11 ib-ft) 


10 mm SEALING BOLT 
10 N-m (1.0 kg-m, 8 Ib-ft) 





17. Install the oil guide plate and 72 mm thrust shim on 
the transmission housing. 


OIL GUIDE 
PLATE 






72mm 
THRUST SHIM 19. Apply liquid gasket to the transmission mating sur- 
face of the clutch housing. 


NOTE: This transmission uses no gaskets between 
the major housings; use liquid gasket (P/N 


08718—0001). Assemble the housing within 20 
minutes after applying the liquid gasket and allow 


it to cure at least 30 minutes after assembly before 
filling it with oil. 


TRANSMISSION HOUSING 





(cont'd) 
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Transmission 
Reassembly (cont'd) 


20. Install the transmission housing. 

21. Lower the transmission housing with the snap ring 
expanded and set the snap ring in the groove of the 
countershaft bearing. 


NOTE: Check that the snap ring is securely seated 
in the groove of the countershaft bearing. 


22. Install the 32 mm sealing bolt. 


NOTE: Apply liquid gasket (P/N 08718—0001) to 
the threads. 


32 mm SEALING BOLT SNAP RING PLIER 
25 Nem (2.5 kg-m, 18 lb-ft) 07LGC—0010100 





SNAP RING 


4.6—8.3 mm 
{0.18—0.33 in) 
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23. Tighten the transmission housing attaching bolts in 
the numbered sequence shown below. 


8x 1.25 mm 
Torque: 28 N-m(2.8 kg-m, 20 lb-ft) 





24. Install the back-up light switch and transmission 
hanger B. 





TRANSMISSION 
HANGER B 


WASHER 


BACK-UP LIGHT SWITCH 
25 N-m (2.5 kg-m, 18 lb-ft) 


Transmission Assembly 
Installation 


j. Install the dowel pins. 





DOWEL PINS 


2. Apply grease to the parts as shown. 


NOTE: Use only molybdenum disulfide grease in this 
step. 


Tas 


(Molibdenum 
disulfide) 





\ C (Molibdenum 


disulfide) 





3. Install the release fork boot. 


oie} 


4. Place the transmission on the transmission jack, and 


raise it to the engine level. 


5. Install the transmission mounting bolts and rear 


mount bolts. 


14x 1.5 mm 
12x 1.25 mm 85 N-m (8.5 kg-m, 61 Ib-ft) 


60 N-m (6.0 kg-m, 43 Ib-ft) 





85 Nem (8.5 kg-m, 61 Ib-ft) 


6. Raise the transmission, then install the transmission 
side mount. 


12 x 1.25 mm 
65 Nem (6.5 kg-m, 47 lb-ft) 








12x 1.25 mm 
65 Nem (6.5 kg-m, 47 lb-ft) 


(cont'd) 
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Transmission Assembly 
Installation (cont'd) 





7. Remove the chain hoist. D16A8, D16A9: 9. Install the front stopper bracket. 


| 
| 






10. Install the splash guard. 


12 x 1.25 mm 
65 N-m (6.5 kg-m, 47 lb-ft) 












8. Install the clutch cover. SPLASH GUARD 


11. Install the shift rod, spring pin and clip. 
12. Install the torque rod. 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 


33 Ib-ft) 5 mm 


x 1.2 
2 N-m (2.2 kg-m, 16 Ib-ft) 


EXTENSION ROD 


N) CO 






12 Nem (1.2 kg-m, 9 Ib-ft) 


x 1.25 mm 
4 N-m (2.4 kg-m, 17 Ib-ft) 8x 20 mm 
SPRING PIN 
Replace. 


“+ PIN DRIVER, 8.0 mm 
07744—0010600 
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13. Install exhaust pipe A. 17. Install the transmission attaching bolts. 


12x 1.25 mm 
60 N-m (6.0 kg-m, 43 Ib-ft) 


GASKETS 









GASKET 

Replace. 
8 x 1.25 mm 10 x 1.25 mm 
16 Nem (1.6 kg-m, 55 N-m (5.5 kg-m, 
12 Ib-ft) 40 lb-ft) 


18. Install the slave cylinder, then install the clutch pipe 


14. Install the intermediate shaft and driveshafts. 
stay. 


15. Install the ball joint onto the lower arm. 


16. Install the damper fork. 
6x 1.0 
10 N-m (1.0 kg-m, 8 Ib-ft) 





PNW 
—R ets 
aA 
Cig 
ae y 
Ken 
8 x 1.25 mm 
ON 22 N-m (2.2 kg-m, 16 Ib-ft) 
(4.0 kg-m, 
29 Ib-ft) 
a 
10 x 1.25 mm 
12x 1.25 mm 44 Nem (4.4 kg-m, 
55 N-m (5.5 kg-m, 32 Ib-ft) 
40 lb-ft) 
12x 1.25 mm 


65 N-m (6.5 kg-m, 47 lb-ft) (cont'd) 
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Transmission Assembly 
Installation (cont'd) 


19. Connect the speed sensor and back-up light switch 
connectors and transmission ground wire. 


‘20. Install the wire harness clamp. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


BACK-UP LIGHT 
SWITCH CONNECTOR 


SPEED SENSOR 
CONNECTOR 





STARTER TRANSMISSION 
CABLES GROUND WIRE 


21. Install the resonator, air cleaner case, and air intake 
hose. 


AIR CLEANER CASE 


RESONATOR AIR_INTAKE HOSE 
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22. Refill the transmission with oil. 


23. Connect the positive (+) and negative (—) cables 
to the battery. 


24. Check the clutch operation. 


25. Shift the transmission and check for smooth 
operation. 


Gearshift Mechanism 
Overhaul 


22 N-m (2.2 kg-m, 16 lb-ft} 


EXTENSION 
CHANGE LEVER KNOB BRACKET 
8 N-m (0.8 kg-m, 6 Ib-ft) 


EXTENSION 
BOLT 
x 77 
EXTENSION MOUNT of Lae 
RUBBER 
BOOT 


EXTENSTION 
on 
TORQUE ROD END RUBBER = END COLLAR 












CHANGE GOLLAR 
Buen ' at eerie CHANGE 
SEAL A J yep, (2.2 kg-m, \ \a~ LEVER SPRING PIN PIN RETAINER 
16 Ib-ft) Replace. 
CHANGE _ Cy) ge 
LEVER SHIFT ROD 
(<>) 
BALL SEAT (=>) EXTENSION O-RING 
=A4 MOUNT STOPPER _ Replace. REAR JOINT BUSHING 
CHANGE Se 
LEVER OR 
DUST MC ‘ 
SEAL B © 
REAR JOINT BUSHING 
22 N-m 
CHANGE BALL HOLDER Bo kein 16 no ( 
PIN 
RETAINER ok 

SPRING 

PIN 

Replace. 
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Y21 Model 
Manual Transmission 


Special Tools .............ccccecenseeeeeeees 13-44 
Maintenance ..............:cceeeeseeseeseees 13-45 
Back-up Light Switch 

Replacement ...........ccseceescsnneeeres 13-45 
Transmission Assembly 

Removal ioc ssce res ieeiccued. fos cde weaiees 13-46 
Gearshift Mechanism 

Overhaul ............ccccccnssscceeeeeenucs 13-47 
Ilustrated Index ..........cccceeseeneseeees 13-48 
Transmission Housing 

Removal ...........cccccsccuenscceusaccenes 13-50 
Reverse Shift Fork, Reverse Idler Gear 

Clearance Inspection ................. 13-51 

Removal. siiceciciicecbeclecetetietentecen: 13-52 
Change Holder Assembly 

Clearance Inspection ................. 13-53 

Removal .............cccccceeceevsccseeeees 13-55 

Disassembly/Reassembly ...........- 13-56 
Mainshaft, Countershaft, Diferential 
Assemblies 

REMOVAL oicesccsieeeia cis sseidsnieietedvees 13-57 
Shift Rod 

Removal ..........2cccssenseeceteseesuecess 13-58 
Shift Fork, Shift Piece 

Clearance Inspection ................- 13-58 


Shift Fork Assembly 
Disassembly/Reassembly ............ 13-60 


Mainshaft Assembly 
INOUE: cesiics eas taeeet chetaee desc dtoes oecaes 13-61 
Clearance Inspection 
Disassembly 
Inspection 
Reassembly ............:2cccceeereeeesees 13-65 
Countershaft Assembly 
Uy: (=), Gane oe eee ee ei re 
Clearance Inspection 
Disassembly 
IMSpection ........-...ccseceeeeeeeeneee ees 
Reassembly ...........::scsscenseesseeaes 
Synchro Ring, Gear 
INSPeECHION ....... 2c. eee e cece e nee eeeeeeeee 
Synchro Sleeve, Synchro Hub 
Inspection 
Installation ........2.....ccceeeeeeeeeeeees 
Clutch Housing Bearing 
Replacement ................ceceeeneeneeee 13-74 
Mainshaft Thrust Shim 
Adjustment 
Transmission 
Reassembly .........ccccscccessseeencees 13-79 
Transmission Assembly 
Installation 





Special Tools 








Ref. No. 


Special Tools 


Tool Number 


Description 





@OO@OOHOOO 


©@@ 
WN = 


@2968060 





07744—0010600 
07LGC— 0010100 
07744—0010200 
07744—0010400 
07746—0030100 
07746—0030400 
07746—0030300 
O7JAC —PH80000 
07JAC—PH80100 
O07JAC—PH80200 
07741 —0010201 

07749—0010000 
07746 —0010300 
07746 —0010400 
07746 —0041100 
07GAJ—PG20102 
O07GAJ—PG20110 
07GAJ—PG20130 
07979 —PJ40001 





Pin Driver, 8.0 mm 

Snap Ring Plier 

Pin Driver, 3.0 mm 

Pin Driver, 5.0 mm 

Inner Handle C 

Inner Driver, 35 mm 

Inner Driver, 30 mm 

Adjustable Bearing Remover Set 
Bearing Remover Attachement 
Remover Handle Assembly 
Remover Weight 

Outer Handle A 

Outer Driver, 42 x 47 mm 
Outer Driver, 52 x 55 mm 
PILOT DRIVER, 28 mm 
Mainshaft Clearance Inspection Tools Set 
Mainshaft Holder 

Mainshaft Base 

Magnet Stand Base 











Remarks 


component Tools 


[]Component Tools 














Maintenance Back-up Light Switch 


Transmission Oil Replacement 





NOTE: Check the oil at operating temperature, engine 
OFF, and the car on level ground. 


NOTE: To check the switch, see section 23. 


1. Disconnect the connector, then remove the 


1. Remove the oil filler plug, then check the level and switch connector from the connector clamp. 


condition of the oil. 
Remove the switch. 


Install the new washer and switch. 
Proper Level 


The oil level must be up to the filler hole. If it is be- 
low the hole, and oil until it runs out, then reinstall 
the oil filler plug. 


If the oil is dirty, remove drain plug and drain trans- 
mission. 


Reinstall the drain plug with a new washer, and refill 
to proper level. 


NOTE: The drain plug washer should be replaced at 
every oil change. 


BACK-UP LIGHT SWITCH WASHER 
25 N-m (2.5 kg-m, 18 lb-ft) Replace. 


Reinstall the oil filler plug with a new washer. 


Oi! Capacity 
2.2 € (2.3 U.S. qt.) after drain. 
2.3 ¢ (2.4 U.S. qt.) after overhaul. 


only SEA 10W—30 or 10W—4O, SF or SG grade. 


OIL FILLER PLUG 
45 N-m (4.5 kg-m, 33 lb-ft) 


WASHER 
Replace. 


WASHER 
Replace. 


DRAIN PLUG 
40 N-m (4.0 kg-m, 29 lb-ft) 
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Transmission Assembly 
Removal — 





Remove the transmission rear mount bolts and trans- 


NOTE: Differences between the S20 model MT and Y21 2. 
mission housing bolts. 


model MT are covered in this page. Refer to page 13-4 
for the information not covered in this page. 


1. Remove the torque rod and shift rod. 


ee 


v) 
eS 
NEAT 


[> SO GS 

> NAG 

\e ~ G (G) REAR MOUNT 
SGN 


SPRING PIN 
Replace. 





PIN RETAINER 


PIN DRIVER, 8.0mm 
07744—0010600 
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Gearshift Mechanism 
Overhaul 


22 N-m (2.2 kg-m, 16 Ib-ft) 


CHANGE LEVER KNOB 
8 N-m (0.8 kg-m, 6 lb-ft) 
EXTENSION 


EXTENSION MOUNT ee Li - 
p RUBBER ¥ : OG 


EXTENSTION 


TORQUE ROD END RUBBER EXTENSION 
END COLLAR 














CHANG 


LEVER ; CHANGE 
BAL - LEVER SPRING PIN 
SEAL _ g, (2. ‘ PIN RETAINER 
Replace. Se 
cHaNce Gey 
LEVER a SHIFT ROD an & 
BALL SEAT = ex TENSION O-RIN eae te: \ | 
" 
pitae S MOUNT oeeZ a REAR J s 
LEVER 
DUST es 
SEAL B © eee 
8 
REAR JOINT woe ; 
Tipe 


_SansH! 22 N-m ‘ 
(2.2 kg-m, 16 Ib-ft) | 














CHANGE BALL HOLDER 





PIN 
RETAINER BOOT 
SPRING 
PIN 
Replace. 


13-47 


Illustrated Index 





Refer to the drawing below for the transmission disassembly/reassembly. 
Clean all parts throughly in solvent and dry with compressed air. 


4: Lubricate all parts with oil before reassembly. 
NOTE: This transmission uses no gaskets between the major housings; use Honda Genuine Liquid Gasket (P/N 


08718-0001). Assemble the housings within 20 minutes after applying the sealant and allow it to cure at least 
30 minutes after assembly before filling the transmission with oil. 


+8 
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NOTE: Always clean the magnet @ whenever the transmission housing is disassembled. 





Bolt Sise Torque Value 








™mO0OMmpP 








6 x 1.0mm | 12 N-m (1.2 kg-m, 9 Ib-ft) 
6 x 1.0mm | 15 N-m (1.5kg-m, 1 1Ib-ft) 
8x 1.0mm | 15 N-m (1.5kg-m, 
8 x 1.25mm | 24 N-m (2.4kg-m, 
8 x 1.25mm | 28 N-m (2.8kg-m, 
8x 1.0mm | 32 N-m (3.2kg-m, 


1 Tib-ft) 
17\b-ft) 
20|b-ft) 
23ib-ft) 








@ BALL BEARING 

@ STOPPER RING 

@) TAPER RING 

@) NEEDLE BEARING 

© COLLAR 

© SYNCHRO RING 

@ SYNCHRO SPRING 
5TH/REVERSE SYNCHRO SLEEVE 
5TH/REVERSE SYNCHRO HUB 


n 
< 
2 
Q 
= 
Ps) 
o 
2 
2 
@ 


38 x 43 x 26 mm NEEDLE BEARING 
SPACER COLLAR 

4TH GEAR 

SYNCHRO RING 

SYNCHRO SPRING 

3RD/4TH SYNCHRO HUB 
3RD/4TH SYNCHRO SLEEVE 

3RD GEAR 

MAINSHAFT 

@) WASHER 

@ SPRING WASHER 

@ BALL BEARING 

@ 28 x 41 x 7mm OIL SEAL Replace. 
@) REVERSE IDLER GEA SHAFT 


QQOOQQOOOOO 


® 
a2 
m 
< 
m 
Ps] 
”n 
m 
o 
rm 
m 
=] 
G) 
m 
> 
a 


REVERSE SHIFT FORK 

5 x 22mm SPRING PIN Replace. 

3 x 22 mm SPRING PIN Replace. 
S5TH/REVERSE SHIFT FORK SHAFT 
5TH/REVERSE SHIFT FORK 
5TH/REVERSE SHIFT PIECE 
3RD/4TH SHIFT FORK SHAFT 
3RD/4TH SHIFT FORK 

8) 1ST/2ND SHIFT FORK SHAFT 
1ST/2ND SHFT FORK 


Q@SOOOOOOO® 


@© 
© 
r 
Q 
Gc 
3 
= 
m 
Po) 
5 
+ 
m 


72 mm THRUST SHIM 
OIL GUIDE PLATE 
10 mm WASHER Replace. 


REVERSE IDLER GEAR SHAFT BOLT 
55 N-m (5.5 kg-m, 40 Ib-ft) 
TRANSMISSION HANGER B 
BREATHER CAP 
TRANSMISSION HANGER A 
@) BACK-UP LIGHT SWITCH 
25 N'm (2.5 kg-m, 18 Ib-ft) 
14mm WASHER Replace. 
16mm SEALING BOLT 
30 N-m (3.0 kg-m, 22 Ib-ft) 
32mm SEALING BOLT 
25 Nm (2.5 kg-m, 18 Ib-ft) 
40 x 62 x 9mm OIL SEAL Replace. 


© 


@) 12mm WASHER Replace. 
6} SET BOLT 

22 N-m (2.2 kg-m, 16 lb-ft) 
OIL FILLER PLUG 

45 N-m (4.5 kg-m, 33 Ib-ft) 
6) 20mm WASHER Replace. 
OIL DRAIN PLUG 

40 N-m (4,0 kg-m, 28 lb-ft) 
@) 14mm WASHER Replace. 
80mm THRUST SHIM 
SNAP RING 
SHIFT PIECE SHAFT 
INTERLOCK 
SHIFT PIECE 
SHIFT ARM HOLDER 
SELECT ARM 
SELCT RETURN SPRING 
10mm THRUST SHIM 
10mm WASHER 
LOCK COLLAR 
3 x 16mm SPRING PIN 

Replace. 
8mm SPRING WASHER 
@ CHANGE PIECE 
@ SEALING BOLT 

22 N-m (2.2 kg-m, 16 Ib-ft) 
@) SPRING 
STEEL BALL 


@©® 


@) MAGNET 

14 x 20mm DOWEL PIN 

@ 35 x 56 x 8mm OIL SEAL 
Replace. 

DIFFERENTIAL ASSEMBLY 
See section 15 

14 x 25 x 16mm OIL SEAL 
Replace. 

SHIFT ROD 

BOOT 

OIL GUIDE PLATE 

33 x 60 x 20mm 
NEEDLE BEARING 

BEARING RETAINER PLATE 

LOCK WASHER 

COUNTERSHAFT 


@@ 
8 
tal 
gl 
° 
3 
3 
| 
= 
2 
Cc 
” 
pa 
n 
7 
4 


8) 37 x 42 x 25mm 
NEEDLE BEARING 

1ST GEAR 

FRICTION DAMPER 
SYNCHRO RING 
SYNCHRO SPRING 
1ST/2ND SYNCHRO HUB 
REVERSE GEAR 


° 
Cc 
P| 
m 
b:] 
” 
< 
2 
?) 
<= 
a 
o} 
2 
2 
Q 


SYNCHRO CORN 
INNER SYNCHRO RING 
FRICTION DAMPER 
DISTANCE COLLAR 
@ 42 x 47 x 23.5mm 
NEEDLE BEARING 
2ND GEAR 

3RD GEAR 

4TH GEAR 

5TH GEAR 

NEEDLE BEARING 
BALL BEARING 
SPRING WASHER 
LOCKNUT Replace. 
110-0->110N-m 
EO Oe Tu Oka ty | 
80-0 80)lb-ft 

OIL CHAMBER PLATE 


Q@OOOGOO® 


@©OOO®DOOO 


~_— 
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Transmission Housing 
Removal : 





NOTE: Place the clutch housing on two pieces of wood 3. Remove the transmission housing attaching bolts. 
thick enough to keep the mainshaft from the hitting the 

warkbench. 

1. Remove the back-up light switch. 


2. Remove the transmission hanger B. 


3. Remove the set bolts, springs, and steel balls. 


BACK-UP LIGHT SWITCH 





ght 
i 4. Remove the 32mm sealing bolt. 
WASHER ‘ 
Replace. 5. xpand the snap ring on the countershaft ball bear- 
ing and remove it from the groove using a pair of 
STEEL BALL ‘ 2 
TRANSMISSION HANGER B snap ring pliers. 


2. Remove the reverse idler gear shaft bolt. SNAP RING PLIER 


07LGC—0010100 


WASHER 
Replace. 





REVERSE IDLER GEAR SHAFT BOLT 
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Reverse Shift Fork, 
Reverse Idler Gear 
Clearance Inspection 






Separate the transmission housing from the clutch 
housing and wipe it clean of the sealant. 






Measure the clearance between the reverse shift fork 
and 5th/reverse shift piece pin. 












7. Remove the thrust shim and oil guide plate from the 
transmission housing. 


Standard: 
Reverse Side: 0.05—0.45mm (0.002—0.018in) 
5th Side: 0.4—0.9mm (0.016—0.035in) 


THRUST SHIM 5TH/REVERSE SHIFT PIECE PIN 


REVERSE SHIFT FORK 


Pee —> 
wi 


me IE 





OIL GUIDE PLATE 









( 


ay 
(x 

A 
se 





lf the clearance exceeds the standard, measure the 
width of the groove in the reverse shift fork. 














Standard: 
Reverse Side: 7.05—7.25mm (0.278—0.285in} 
5th Side: 7.40—7.70mm (0.291 —0.303in) 


8. Remove the 16mm sealing bolt, then remove the oil 
gutter plate. 


16mm SEALING BOLT 


OIL GUTTER PLATE 


If the width of the groove exceeds the standard, 
replace the reverse shift fork with a new one. 

If the width of the groove is within the standard, 
replace the 5th/reverse shift piece with a new one. 









(cont'd) 
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Reverse Shift Fork, 
Reverse Idler Gear 
Clearance Inspection (cont'd) 





. Measure the clearance between the reverse idler gear 
and reverse shift fork. 


Standard: 0.5—1.1mm (0.020—0.043in) 
Service Limit: 1.8mm(0.07 1in) 


REVERSE IDLER GEAR 


Wo et 


REVERSE SHIFT FORK 


4. lf the clearance exceeds the service limit, measure 
the width of the reverse shift fork pawl groove. 


Standard: 13.0—13.3mm(0.512—0.524) 


If the width exceeds the standard, replace the 
reverse shift arm with a new one. 
If the width is within the standard, replace the 
reverse shift fork with a new one. 
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Removal 





1. Remove the reverse shift fork. 


REVERSE SHIFT FORK 


we eee 

WE 

ncaa 
aay 


Vi 


2. Shift the 3rd/4th shift fork to the 4th side, then 
remove the reverse idler gear and shaft. 


REVERSE IDLER GEAR 


a 
il 


p> 





Change Holder 


Clearance Inspection 


1. Measure the clearance between the shift piece and 
shift arm 
Standard: 0.1—0.3mm (0.004—0.012in) 
Service Limit: 0.6mm (0.024in) 


SHIFT PIECE 





SHIFT ARM 


2. If the clearance exceeds the service limit, measure 
the width of the groove in the shift piece. 


Standard: 8.1—8.2mm (0.319—0.329in) 


adh 


lf the width of the groove exceeds the standard, 
replace the shift piece. 

lf the width of the groove is within the standard, 
replace the shift arm. 


3. Measure the clearance between the select arm and 


interlock. 


Standard: 0.05—0.25mm (0.002—0.01in) 
Service Limit: 0.5mm (0.020in) 


INTERLOCK 


SELECT ARM 





4. If the clearance exceeds the service limit, measure 
the width of the interlock. 


Standard: 13.0—13.3mm (0.512—0.524in) 





If the width exceeds the standard, replace the in- 


terlock. 
If the width is within the standard, replace the in- 


terlock. 


(cont’d) 
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Change Holder 
Clearance Inspection (cont’d) —@—@—@—@————___ 


7. Measure the clearance between the select arm and 9. Measure the clearance between the shift arm holder 
shim. and change piece. 
Standard: 0.01--0.2mm (0.0004—0.008in) Standard: 0.05—0.35mm (0.002—0.014in) 


Service Limit: 0.8mm (0.031in) 


SELECT ARM 


SHAFT ARM HOLDER 


CHANGE PIECE 





THRUST SHIM 


8. If the clearance exceeds the standard, select the ap- 
propriate thrust shim for the correct clearance from 10. If the clearance exceeds the service limit, measure 
the chart below. the groove of the change piece. 


Standard: 11.8—12.0mm (0.465—0.472in) 





PART NUMBER THICKNESS 


| 24435—689—00010.8 mm (0.031in)| 
24436—689—000| 1.0 mm (0.039in) 
24437—689—000| 1.2 mm (0.047in) 
24438—689—000] 1.4 mm (0.055in) 
24439—689—000] 1.6 mm (0.063in) 





~ 


moowp 














If the groove exceeds the standard, replace the 
change piece. 
If the groove is within the standard, replace the 
change piece. 
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Removal 





1. Remove the shift piece shaft, then remove the shift 
piece and inter lock. 


11. Measure the clearance between the select arm and 
change piece. 


Standard: 0.05—0.25mm (0.002—0.01in) 


Service Limit: 0.5mm (0.020in) Ser LEC SHAER 


SELECT ARM 


INTERLOCK 





CHANGE PIECE 


12. If the clearance exceeds the service limit, measure 2. Remove the change holder assembly. 


the width of the select arm. 


Standard: 11.9—12.0mm (0.469—0.472in) 


\ > 


eer 
C3 


If the width exceeds the standard, replace the select 
arm. 
If the width is within the standard, replace the 


change piece. CAHNGE HOLDER ASSEMBLY 
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Change Holder Assembly 


Disassembly/Reassembly 


4: Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


10 mm THRUST SHIM 


SELECT RETURN SPRING 


S - 10 mm WASHER 


LOCK COLLAR 
STEEL BALL () 


3 x 16 mm SPRING PIN 
Replace. 





SHIFT ARM HOLDER 


SELECT ARM 


PIN DRIVER, 3.0 mm 
07744—0010200 
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Mainshaft, Countershaft, 
Differential Assemblies 


Removal 


1. Remove the mainshaft and countershaft assemblies 
with the shift fork from the clutch housing. 


NOTE: Before removing the mainshaft and counter- 
shaft assemblies, tape the mainshaft spline to pro- 
tect it. 





TL ISS § 
Mle 
><a = 
HANI 
UA I 
RY 
‘it 
wa 


WASHER 
\p SS ES S <) 
> KN Ds, 


PPp > fies 
su = ot | SPRING WASHER 
“f- 


2. Remove the differential assembly. 










6 a 





DIFFERENITAL ASSEMBLY 











Remove the chamger plate. 





CHAMBER PLATE 
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Shift Rod 


Removal — 





Remove the change piece attaching bolt and spring 
washer. 


Remove the set bolt, then remove the spring and 
steel ball. 


Remove the shift rod, then remove the change piece. 


SET BOLT 
OIL SEAL 


CHANGE PIECE Replace. 


SPRING i SHIFT ROD 


STEEL BALL 


SPRING WASHER 
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Shift Fork, Shift Piece 


Clearance Inspection 





NOTE: The synchro sleeve and suynchro hub should be 
replaced as a set. 


1. Measure the clearance between the synchro sleeve 
and shift fork. 


0.45—0.65 mm (0.018—0.026 in) 
1.0 mm (0.0339 in) 


Standard: 
Service Limit: 


SYNCHRO SLEEVE 





SHIFT FORK 


2. if the clearance exceeds the service limti, measure 
the width of the shift fork fingers. 


Standard: 7.4—7.5 mm (0.291—0.295 in) 






SHIFT FORK 


If the width of the shift fork fingers exceeds the stan- 
dard, replace the shift fork with a new one. 

If the width of the shift fork fingers is within the stan- 
dard, replace the synchro sleeve with a new one. 





3. Measure the clearance between the shift piece asnd 
shift fork shafts. 


Standard: 0.2—0.5 mm (0.008—0.020 in) 
Service Limit: 0.8 mm (0.031 in) 


© 
SHIFT FORK SHAFT 


SHIFT PIECE 


4. If the clearance exceeds the service limit, measure 
the width of the shift piece. 


Standard: 11.9—12.0 mm (0.469—0.472 in) 


_ 
fo 


lf the width of the shift piece exceeds the standard, 
replace the shift fork with a new one. 

lf the width is within the standard, replace the shit 
fork shaft a new one. 
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Shift Fork Assembly 


Disassembly/Reasembly 


NOTE: Install the spring pins, so their grooves are 180° apart. 


7B Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


Disassembly: Remove with the 3 mm spring pin and 5 mm spring pin. 


Reassembly; Install the 5 mm spring pin first, then install the 3 mm spring pin. . 


5TH/REVERSE SHIFT FORK SHAFT 


> 
3RD/4TH SHIFT FORK 

5 x 22 mm SPRING PIN 

Replace. 
3 x 22 mm SPRING PIN 
Replace. 

5TH/REVERSE SHIFT FORK 0 
5 x 22 mm SPRING PIN 


oS 
Se Replace. 
3 x 22 mm SPRING PIN S 
Replace. 
5 x 22 mm SPRING PIN 
Replace. 


<> 

O 
PIN DRIVE, 5.0 mm 
07744-—0010400 


PIN DRIVER, 3.0 mm \ 










1ST/2ND SHIFT FORK 


3RD/4TH SHIFT FORK SHAFT 
1ST/2ND SHIFT FORK SHAFT 


07744—0010200 





. STH/REVERSE SHIFT PIECE 
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Mainshaft Assembly 


Index 


NOTE: The 3rd/4th and 5th synchro hubs are installed with a press. 


y 2 Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 
The 3rd/4th and 5th synchro hubs, however, should be installed with a press before lubricating them. 


BALL BEARING 
Inspect for wear or opertion. 








4TH GEAR 
Inspection, 
page 13-20 




















STOPPER RING 


SYNCHRO RING 


Inspection, page 13-30 TAPER RING 


NEEDLE BEARING 
Inspect for wear 
or operation. 


3RD/4TH COLLAR 

tain com SYNCHRO RING 
Inspection, page 13-30 
SYNCHRO 
SPRING 
5TH/REVERSE SYNCHRO 
SLEEVE 

3RD/4TH f a, 5TH/REVERSE SYNCHRO 


SYNCHRO RING 
Inspection, page 13-30 


SYNCHRO RING 
Inspection, page 13-30 


5TH GEAR 


3RD GEAR Inspection, page 13-21 


MSS 
NURABY 
Inspection, page 13-20 NEEDLE BEARING a 
Inspect for wear 


or operation. ()) é SPACER COLLAR 


MAINSHAFT 
Inspection, page13-22 
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Mainshaft Assembly 
Clearance Inspection 


NOTE: If replacement is required, always the synchto 
sleeve and hobs as a set. 


1. Measure the clearance between 2nd and 3rd gears. 


Standard: 0.06—0.21mm 
(0.002—0.008 in) 


Service Limit: 0.3 mm (0.012 in) 





2ND GEAR 










mA 





3RD GEAR 






2. If the clearance exceeds the service limit, meas- 
ure the thickness of 3rd gear. 


34.92—34.97 mm 
(1.375—1.377 in) 
Service Limit: 34.3 mm (1.350 in) 


Standard: 


If the thickness of 3rd gear is less than the service 
limit, replace of 3rd gear with a new one. 

If the thickness of 3rd gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 





3. Measure the clearance between 4th gear and the 
spacer collar. 


0.06—0.21 mm 
(0.002—0.008 in) 
Service Limit: 0.3 mm (0.012 in) 


Standard: 


4TH GEAR 
NNN 
[AWN 
5TH GEAR 





4. If the clearance exceeds the service limit, measure 
distance A on the spacer collar. 


Standard: 26.03—26.08 mm 
(1.025— 1.027 in) 


4TH GEAR 
@® SIDE 


5. If distance A is more than the standard replace the 
spacer collar with a new one. 
If distance A is withtin the standard measure the 
thickness of 4th gear. 


31.42—31.47 mm 
(1,237 — 1,239 in) 
Service Limit: 31.3 mm (1.232 in) 


Standard: 





If the thickness of 4th gear is less than the service 
limit, replace 4th gear with a new one. 

If the thickness of 4th gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 
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7. 


Measure the clearance between 5th gear and the 
spacer collar. 


Standard: 0.06—0,21 mm 


(0.002—0.008 in) 
Service Limit: 0.3 mm (0.012 in) 


4TH GEAR 


(“WY 





5TH GEAR 


IF the clearance exceeds the service limit, measure 
distance B on the spacer collar. 


Standard: 26.03—26.08 mm 
(1.025—1.027 in) 


5TH GEAR 
SIDE a 


If distance B is more than the standard replace the 
spacer collar with a new one. 

If distance B is within the standard measure the 
thickness of 5th gear. 


Standard: 31.42—31.47 mm 
(1,237 —1,239 in) 
Service Limit: 31.3 mm (1.232 in) 


If the thickness of 5th gear is less than the service 
limit, replace 5th gear with a new one. 

If the thickness of 5th gear is within the service limit, 
replace the 5th/reverse synchro hub with a new one. 





Disassembly - 





NOTE: Remove the synchro hubs using a press and steel 
blocks as shown. Use of a jow-tipe puller can cause 
damage to the gear teeth. 


1. Remove the ball bearing using th bearing puller as 


BEARING PULLER 


2. Support 5th gear on steel blocks as shown and press 
the shaft out of the 5th synchro hub. 


5TH SYNCHRO HUB 


5TH GEAR 


(cont’d) 
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Mainshaft Assembly 


Disassembly (cont'd) 





3. In the same manner as above, support the 3rd gear 
on steel blocks and press the shaft out of the 3rd/4th 
synchro hub. 


3RD/4TH SYNCHRO HUB 


3RD GEAR 
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Inspection 








Inspect the surface and bearing surface for wear or 
damage, then measure the mainshaft at points A, 
B, and C. 


Standard: A: 27.977—27.990 mm 
(1,1015—1,1020 in) 
B: 37.984—38.000 mm 
(1,4954— 1,4960 in) 
C: 27.987—28.000 mm 
(1.1018 — 1.1024 in) 
Service Limit: A: 27.930 mm (1.0996 in) 
B: 37.930 mm (1,4933 in) 
C: 27.940 mm (1.1000 in) 


If any part of the mainshaft is less than the service 
limit, replace it with a new one. 


Inspect for runout. 


Standard: 0.02 mm (0.001 in) 
Service Limit: 0.05 mm (0.002 in) 


NOTE: Support the mainshaft at both ends as 


If the runout exceeds the service limit, replace the 
mainshaft with a new one. 


Reassembly 


CAUTION: 

@ Press the 3rd/4th and 5th synchro hubs on the main- 
shaft without jubrication. 

@ When installing the 3rd/4th and 5th synchro hubs, 
support the shaft on steel blocks and install the syn- 
chro hubs using a press. 

@ install the 3rd/4th and 5th synchro hubs with a maxi- 
mum pressure of 2.000 kg. 


1. Support 2nd gear on steel blocks as shown, then in- 
stall the 3rd/4th synchro hub using the special tools 
and a press. 


INNER HANDLE C 
07744—0030100 





INNER DRIVER, 35 mm 
07744-0030400 


2ND GEAR 


2. After installed, check the operation of the 3rd/4th 
synchro hub set. 


3. Install the 5th/reverse synchro hub using th special 
' tools and a press. 


INNER HANDLE C 
07744—0030100 









INNER DRIVER, 35 mm 


5TH/REVERSE 
07744—0030400 


SYNCHRO HUB 


4. Install the ball bearing using the special tools and a 
press. 


INNER HANDLE C ut 
07744—0030100 


INNER DRIVER, 30 mm 


BALL BEARING 
07744—0030300 


ORR 
SSS 
Woe 


WO 









\ 
N 









13-65 


Countershaft Assembly 


Index 





NOTE: The 4th and 5th gears are installed with a press. 


7 B Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 
The 4th and 5th gears, should be installed without lubrication using a press. 


OUTER SYNCHRO RING 
Inspection, page 13-30. 


SYNCHRO SPRING LOCKNUT Replace. 


110-0-110 N-m 
REVERSE GEAR (11-011 kg-m, 


80-080 lb-ft) 


1ST/2ND SYNCHRO HUB SPRING WASHER 


BALL BEARING 
Inspect for wear 
or operation. 


NEEDLE BEARING 


: Inspect for wear 
SYNCHRO d or operation. 


Zee SPRING SU 
SYNCHRO RING am= ee ‘it BTLGEAR 
Inspection, page 13-30 Cipro , 
FRICTION 
DAMPER 


4TH GEAR 


1ST GEAR 3RD GEAR 


2ND GEAR 


THRUST SHIM NEEDLE BEARING NEEDLE BEARING 
Selection, page 13-25 A 


Inspect for wear Inspect for wear 
or operation. or operation. 


SPACER COLLAR 
Selection, page 13-25 


i FRICTION DAMPER 
Inspection, page 13-27 ee | N) 
4 INNER SYNCHRO RING 
Inspection, page 13-30 


SYNCHRO CONE 


COUNTERSHAFT 
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Clearance Inspection 


1. Measure the clearance between the 1st gear and 
thrust shim. 


Standard: 0.04—0.12 mm 
(0.0016—00.0047 in) 
Service Limit: 0.18 mm (0.0071 in) 







1ST GEAR 


2. Ifthe clearance exceeds the service limit, select the 
appropriate thrust shim for the correct clearance 
from the chart below. 


L 





[mjololm|>| | 










[z]o] 7) 







[-|aje[=| 








23935—PK5—900 2.09 mm (0.0823 in) 
23936—PK5—900 2.10 mm (0.0827 in) 


3. Measure the clearance between the 2nd and 3rd 
gears. 


Standard: 0.05—0.12 mm 
(0.0020—0.0047 in) 
Service Limit: 0.18 mm (0.0071 in) 












UITMLLL LLL 
HAM 


3RD GEAR 








ULL, 


4. Ifthe clearance exceeds the service limti, select the 


appropriate thrust shim for the correct clearance 
from the chart below. 


| | PART NUMBER 
23917~—P21—010 


8 23918—P21—010 


THICHNESS 


29.02—29.04 mm 
(1.1425—1.1433 in) 


29.07—29.09 mm 
(1.1445—1.1453 in) 
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Countershaft Assembly 
Disassembly 


NOTE: Remove the gears using a press and steel blocks 
as shown. Use of a jow-tipe puller can damage the gear 


teeth. 


1. Raise the locknut tab from the groove of the shaft 
and remove the locknut and the spring washer. 


LOCKNUT 
Replace. 








2. Remove the ball bearing using a bearing puller as 
shown. 


BEARING PULLER 





13-68 


3. Remove the bearing outer race, then remove the nee- 
dle bearing using a bearing puller as shown. 






BEARING PULLER 





4. Support 4th gear on steel blocks as shown and press 
the shaft out of 5th and 4th gears. 










, 
v1 


Sai we 


at 







Inspection 


Inspect the surface and bearing surface for wear or 
damage, then measure the contershaft at points A, 


B, and C. 

Standard: A: 
B: 
C: 

Service Limit: A: 
B: 
C: 


24.980 — 27.993 mm 
(0.9835—1,10271 in) 
36.984 —37.000 mm 
(1.4561 — 1.4567 in) 
33.000—33.015 mm 
(1.2992 — 1.2998 in) 
24.940 mm (0.9819 in) 
36.930 mm (1.4539 in} 
32.950 mm(1.2972 in) 


Inspect for runout. 


Standard: 0.02 mm (0.001 in) 
Service Limit: 0.05 mm (0.002 in) 


NOTE: Support the countershaft at both ends as 
shown. 





lf any part of the coustershaft is less than the serv- 


ice limit, replace it with a new one. 


If the runout exceeds the service limit, replace the 
countershaft with a new one. 
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Countershaft Assembly 
Reassembly 














CAUTION: 

@ Press the 4th and 5th gears on the countershaft 
without lubrication 

@ When installing the 4th and 5th gears, support the 
shaft on steel blocks and install the gears using a 


press. 
@ Install the 4th and 5th gears with a maximum pres- 
sure of 2,600 kg. 


1. Install the thrust shim and needle bearing on the 
countershaft. 





NEEDLE BEARING 


THRUST SHIM 


COUNTERSHAFT 
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ATS 





Assemble the parts below as shown. 


NOTE: Check that the fingers of the friction damp- 
er is securely set in the grooves of the 1st/2nd syn- 
chro hub. 






INNER SYNCHRO 
RING 
SYNCHRO CONE 
OUTER SYNCHRO 
RING 


SYNCHRO SPRING 


sii 













1ST/2ND 


SYNCHRO HUB REVERSE GEAR 


1ST/2ND 
a SYNCHRO HUB 
SYNCHRO SPRING 


SYNCHRO RING 


FRICTION DAMPER 


1ST GEAR 


Place the parts assembled in Step 2, then install 
the parts on the countershaft. 




















Support the countershaft on a steel block as shown 6. Install the needle bearing, then install the ball bear- 
and install 4th gear using the special tools and a ing using the special tools an da press. 
press. 












INNER HANDLE C PRESS 


PRESS 07744—00300100 









INNER DRIVER, 30 mm 


INNER HANDLE C 07744—0030300 


07744—0030100 BALL BEARING 


4TH GEAR 


INNER DRIVER, 35 mm 
07744—0030400 


7. Install the spring washer, tighten the locknut, then 


stake the locknut tab into groove 
5. Support the countershaft on a steel block as shown 


and install 5th gear using the special tools and a LOCK NUT 
press. 1100-110 N-m 
(11-0-11 kg-m, 80 > O — 80 lb-ft) 
LOCKNUT 
Replace. 


INNER HANDLE C 
07744—0030100 


5TH GEAR 


iy 
INNER DRIVER, 30 mm BRS 
077440030300 


13-71 


Synchro Ring, Gear 


Inspection — 


1. Inspect the synchro ring and gear. SYNCHRO SPRING 






“ey 






A : Inspect the inside of the synchro ring for wear. 


B : Inspect the synchro sleeve teeth and matching 
teeth on the synchro ring for wear (rounded 


off). CF Cy 


GOOD WORN 
C : Inspect the synchro sleeve teeth and matching 
teeth on the gear for wear (rounded off). B 


i) 


GOOD WORN 
D : Inspect the gear hub thrust surface for wear. 


SYNCHRO RING 


E: Inspect the cone surface for wear or 
roughness. 


F : Inspect the teeth on all gears for uneven wear, 
scoring, galling, cracks. 


2. Coat the cone surface of the gear with oil and place 
the synchro ring on the matching gear. Rotate the 
ring, making sure that it does not slip. 





Measure the clearance between the ring and gear 
all the way around. 


NOTE: Hold the ring against the gear evenly while 
measuring the clearance. 


Ring-to-Gear Clearance 

Standard: 0.85—1.1 mm 
(0.0335—0.0433 in) 

Service Limit: 0.4 mm (0.0157 in) 


Double Cone Synchro-to-Gear Clearance 
Standard: 
A: (Outer Synchro Ring to Synchro Cone) 
0.5—1.0 mm (0.0197 —0.0394 in) 
B: (Synchro Cone to Gear) 
0.5—1.0 mm (0.0197 —0.0394 in) 
C: (Outer Synchro Ring to Gear) SYNCHRO RING 
0.95—1.68 mm (0.0374—0.0661 in) 





SYNCHRO CONE 
OUTER SYNCHRO RING 


Service Limit: 
A: 0.3 mm (0.0118 in} 
B : 0.3 mm (0.0118 in) 
C : 0.6 mm (0.0236 in) 





If the clearance exceeds the service limit, replace 
the synchro ring and synchro cone. 


3. Separate the synchro ring and gear, then coat them INNER 
with oil. SYNCHRO GEAR 
RING 


4. Install the synchro spring on the synchro ring, then 
set it aside for later reassembly. 
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Synchro Sleeve, Synchro Hub 


Inspection 





Inspect gear teeth on all synchro hubs and sleeves 
for rounded off corners, which indicates wear. 


Install each hub in its mating sleeve and check for 
freedom of movement. 


NOTE: lf replacement is required, always replace the 
synchro sleeve and hub as a set. 


SLEEVE 


Installation 





Each synchro sleeve has three sets of longer teeth (120 
degrees apart) that must tbe matched with the three sets 
of deeper grooves in the hub when assembled. 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


SYNCHRO 


LONGER TEETH 
HUB 


AV GOW 
ve Soe 


DEEPER 
GROOVES 


\ 


SYNCHRO 
HUB SLOT 


SYNCHRO 
SLEEVE 


13-73 


Clutch Housing Bearing 
Replacement 





Mainshaft 3. Drive in the new oil seal into the clutch housing us- 
ing the special tools. 
1. Remove the ball bearing using the special tools. 





ADJUSTABLE BEARING REMOVER SET 
07JAC—PH80000 OY 
—» — 
: E a 
= — 
@e ~~ 
al 
y MS) RS 
(OS Re 
oS i> —— £9 i oS 


OUTER DRIVER, 42 x 47 mm 
OUTER HANDLE A 07746—0010300 


er etal 
OIL SEAL 
J | Replace. 
4. Drive the ball bearing into the clutch housing us- 
2. Remove the oil seal from the clutch housing. ing the special tools. 











OUTER DRIVER, 52 x 55 mm 
007746—0010400 


ya 


OUTER HANDLE A 
07749—001000 









BALL BEARING 
PILOT DRIVER, 28 mm 
07746—0041100 
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Countershaft 3. Install the oil guide plate, then drive in the needle 
1. Bend the tab on the lock washer down, then remove bearing into the clutch housing using the special 
the bolt and bearing retainer plate. tools. 





BEARING RETANER PLATE LOCK WASHER NEEDLE GEenING 


Replace. 







OIL HOLE 





OUTER HANDLE A 


07743—0010000 OUTER DRIVER, 52 x 55 mm 


07746—0010400 


ae 


2. Remove the needie bearing using teh special 
tools, and remove the oil guide plate. 


ADJUSTABLE BEARING REMOVER SET 


07JAC-PH80000 4. Install the bearing retainer plate and new lock wash- 


er, then bend the tab against the bolt head. 


8 x 10 mm 
15 N-m (1.5 kg-m, 11 lb-ft} 
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Mainshaft Thrust Shim 
Adjustment 


1. Remove the 72 mm thrust shim and oil guide plate 
form the transmission housing. 


72 mm THRUST SHIM 


y OIL GUIDE PLATE 





2. Install the 3rd/4th synchro hub, spacer collar, 5th 
synchro hub, collar, ball bearing, and 28 mm wash- 
er on the mainshaft. Install the assembly in the trans- 
mission housing. 


3. Measure the distance A between the end of the 
transmission housing and 28 mm washer. 


NOTE: 

@ Use a straight edge and feeler gauge. 

@ Measure at three locations and average the 
readings. 








28 mm THRUST Va 


WASHER 3RD/4TH SYNCHRO HUB 


MAINSHAFT ——*" 


SPACER COLLAR 


5TH SYNCHRO HUB 


it COLLAR 
"ST BALL BEARING 





Measure the distance B between the surfaces of the 
clutch housing and bearing inner race. 


NOTE: 

@ Use a straight edge and feeler gauge. 

@ Measure at three locations and average the 
readings. 


END OF CLUTCH HOUSING 


e 


INNER RACE OF BALL BEARING 


Selcet the proper shim (or shim pair) on the basis of 
the following calculations; 


NOTE: Do not use more than two shims. 


(Basis Formula) 
(A) + (B) — 1.00 = shim thickness 


Example of calculation; 

Distance A (2.05 mm) + Distance B (0.09 mm) = 
2.14 mm subtract the spring washer height (1.00 
mm) = the required thrust shim (1.14 mm) 
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72 mm Thrust Shim 









PART NUMBER THICKNESS 
23931—P21—000 0.60 mm (0.0236 in 


23932—P21—0 0.63 mm (0.0284 in 
3933—P21—0 0.66 mm (0.0260 in 
0 


~ 


: 


) 
00 A ) 
3934—P21~000 
3935—P21—00 
) 
) 


3936—P21—0 
3937—P21—0O 
3938—P21—0 


0.75 mm (0.0295 in 


10 
0 
10 
O 0.78 mm (0.0307 in 
10 


6) 


81 mm (0.0319 in 


— 


3939—P21—O0 


= 







NI MEM NLM] NM] Nd 
oO; oO 


~— 


0 : 
3940—P21—00 0.87 mm (0.0343 in 
23941 —P21—000 0.90 mm (0.0354 in 


= 


NO 
oO 


= 


= 


(@) 0.99 mm (0.0390 in 
0 1.02 mm (0.0402 in 


= 


(6) , 
0 : 
0 0.84 mm (0.0331 in 
3942—P21—00 0.93 mm (0.0366 in 
000 0.96 mm (0.0378 in 
00 ; 
00 . 


NINES 
| G2] 0] 0 
| ©] ©] © 
BASAL A 
©) Gi] BK] @ 
0/0] 0) 0 
NINES 
—_ at ed] 
Pity yl 


_ 000 1.05 mm (0.0413 in 
000 1.08 mm (0.0425 in 


N 
re) 
o 
B 
NI 
| 
a") 
N) 
—_ 
| 


N 
w 
© 
B 
© 
a 
N 
_ 

| 


_ 000 1.11 mm (0.0437 in 


0 
3949—P21—00 
3950—P21—00 


23951—P21 000 
=P21—000 

00 

0 


1.14 mm (0.0449 in 
1.32 mm (0.0520 in 


—|— 


NIN 
oO; o 


1.17 mm (0.0461 in 


= 


























NINES 
2] | 
©} ©] 
i} or] oa 
iahahe 
V] 0! 70 
NINN 
—_ i —_/ 2 
I} hy | 


= 


0 
_ 0 
3955—P21—0 


— 


3956—P21—0 
3957—P21—0 
3958—P21—000 
3959—P21—00 
0 - 

in 


= 


0 
0 
6) 
0 
0 


me be 


NT MT MENDER] lS 
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3962—P21—000 1.53 mm (0.0602 in) 
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23971 —P21—000 
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Check the thrust clearance in the manner described 
below. 


NOTE: 

@ Clean the thrust washer, spring washer and shim 
thoroughly before installation. 

@ Install the thrust washer, spring washer and shim 


properly. 


a. Install the shims selected in the transmission 
housing. 

b. Install the thrust washer and spring washer in 
the mainshaft. 


O eae MAINSHAFT 


THRUST WAHSER 
es5)< 


-_ SPRING WASHER 
Ca) 


c. Install the mainshaft in the clutch hosing. 

d. Place the transmission housing over the main- 
shaft and onto the clutch housing. 

e. Tighten the clutch and transmission housings 
with several 10 mm bolts. 

f. Tap the mainshaft with a plastic hammer. 


Check the thrust clearance in the manner described 
below. 


CAUTION: Measurement should be made at room 
temperature. 


a. Slide the mainshaft base and the collar over the 
mainshaft. 


TRANSMISSION 
_, HOUSING 






MAINSHAFT BASE 


Beene 07GAJ—PG20130 


(cont'd) 
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Mainshaft Thrust Shim 
Adjustment (cont'd) 


b. Attach the mainshaft holder to the mainshaft as 

follows: 

@ Back-out the mainshaft holder bolt and loos- 
en the two hex bolts. 

e Fit the holder over the mainshaft so its lip is 
towards the transmission. 

¢ Align the mainshaft holder’s lip around the 
groove at the inside of the mainshaft splines, 
then tighten the hex bolts. 


MAINSHAFT HOLDER 
BOLT 






~_ MAINSHAFT 

\ HOLDER 
07GAJ—PG20110 
= 


c. Seat the mainshaft fully by tapping its end with 
a plastic hammer. 

d. Thread the mainshaft holder bolt in until it just 
contacts the wide surface of the mainshaft base. 
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e. Zero a dial gauge on the end of the mainshaft. 


MAGNET STAND BASE 
07979—PJ40001 





MAINSHAFT CLEARANCE INSPECTION TOOLS SET 
07GAJ—PG20102 


f. Turn the mainshaft holder bolt clockwise; stop 
turnig when the dial gauge has reached its maxi- 
mum movement. The reading on the dial gauge 
is the amount of mainshaft end play. 


CAUTION: Turnig the shaft holder bolt more than 
60 degrees after the needle of the dial gauge 
stops moving may damage the transmission. 


g.Clearance is correct if reading is between 
0.11—0.18 mm (0.004—0.007 in). 
If not, recheck necessary shim thickness. 


Transmission 
Reassembly 


1. Set the change piece. 

2. Install the shift rod. 

3. Install the steel ball, spring, and set bolt. 

4. Install the change piece attaching bolt. 
SET BOLT 


12 x 1.0 mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


8x 1.0 mm 
37 N-m (3.7 kg-m, 27 lb-ft) 


3 oD 





5. Install the chamber plate. 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 





ket 


6. Install the differential assembly. 


DIFFERENTIAL ASSEMBLY 








7. Set the 28 mm spring washer and washer. 


8. Install the mainshaft, countershaft and shift fork as- 
semblies. 


NOTE: Align the finger of the interlock and groove 
of the shift fork shaft. 


MAINSHAFT, COUNTERSHAFT, 
SHIFT FORK ASSEMBLES 









ae WI. 
ZL IS 5 
<< Hr EN 4 
Lil gAvAES 















28 mm SPRING 
WASHER 








(cont'd) 
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Transmission 
Reassembly (cont'd) — 





9. Install the change holder assembly. 


6x 1.0 mm 
15 N-m (1.5 kg-m, 
11 Ib-ft) 





12 N-m (1.2 kg-m, 9 Ib-ft) 


10. Install the shift piece and interlock, then install the 
shift piece shaft. 


SHIFT PIECE SHAFT 


SHAFT PIECE 


INTERLOCK 
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11. Measure the distance A after mounting the shift 
piece shaft. If not correct, check installation. 


Distance A: 11.9—12.3 mm (0.469 —0.484 in) 


SHIFT PIECE SHAFT (A) 
<) 





12. Shift the 3rd/4th shift fork to the 4th gear side, then 
install the reverse idler gear and shaft. 


REVERSE IDLER GEAR 





13. Install the reverse shift fork. 


x 1.0 mm 
5 N-m (1.5 kg-m, 11 Ib-ft) 





14. Install the oi! guide plate and 72 mm thrust shim into 
the transmission housing. 


72 mm THRUST SHIM 





15. Install the oil gutter plate. 


16. Bend the hook of the oil gutter plate, then install the 
16 mm sealing bolt. 


16 mm SEALING BOLT 





OIL GUTTER PLATE ay 
Replace. me 


17. Apply liquid gasket to the transmission mating sur- 
face of the clutch housing. 


NOTE: This transmission uses no gasket between 
the major housing; use Honda Genuine liquid gasket 
(P/NO8718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly be- 
fore filling it with oil. 





(cont’d) 
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Transmission 
Reassembly (cont'd) 





18. Install the 14 x 20 mm dowel pins. 21. Check that the snap ring is securely seated in the 
groove of the countershaft gearing. 
19. Install the transmission housing by alining the groove 
in the housing with finger on the stopper ring. Dimension A as installed: 4.6—8.3 mm 
(0.181—0.327 in) 





GROOVE FINGER 
20. Lower the transmission housing with the snap ring 22. Tighten the transmission housing attaching bolts in 
expanded and set the snap ring in the groove of the the numbered sequence as shown. 


countershaft bearing. 


SNAP RING PLIER 
07LGC—0010100 


ra 


mm SEALING BOLT 
‘m (2.5 kg-m, 18 lb-ft) 








SNAP RING 
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23. Tighten the reverse idler gear shaft bolt. 





10 x 1.25 mm 
55 N-m (5.5 kg-m, 40 lb-ft) 


24. Install the steel balls, springs, and set bolts. 


25. Install the back-up light switch and transmission 
hanger B. 


BACK-UP LIGHT SWITCH 
25 N-m (2.5 kg-m, 18 Ib-ft) 


8 x 1.25 mm 
22 N-m (2.2 kg-m, 16 lb-ft) 






12 x 1.0 mm 
22 N-m (2.2 kg-m, 16 tb-ft) 





Transmission Assembly 
Installation (cont'd) 


NOTE: Differences between the S20 model MT and Y21 
model MT are covered in this page. Refer to page 13-4 
for the information not covered in this page. 


1. Install the transmission attaching bolts and transmis- 
sion rear mount bolts. 


12x 1.25 mm 
60 N-m (6.0 kg-m, 43 Ib-ft) 


2. Install the torque rod and shift rod. 


SPRING PIN 
Replace. 


8 x 1.25 mm 

22 N-m (2.2 kg-m, 

16 [b-ft) PIN DRIVER, 8.0 mm 
07744—0010600 
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$22 Model 
Manual Transmission 


Special Tools 
Service Precautions 
Maintenance 
Back-up Light Switch 
Replacement.............cccceeseeeeeeeees 
Gearshift Mechanism 
Adjustment 
Overhaul ..........cccccceeseecceeeeneeeees 
Transmission Assembly 
Removal s...es20 iui iiccccetndeccicees 
Illustrated Index 
Shift Arm Cover 
Disassembly 
Reassembly 
Transfer 
INSPECTION ........cccecee ee ccee eens eeuaee 


Drive/Driven Gears 
Disassembly ............:sc0ceceeeeees 


L. Side Cover Race 
Replacement ............sccceeeeeeees 


Transfer Driver Gear 
Disassembly ............:.eeeeeeeeeees 


Driven Gear Preload 
Adjustment ............cc::seceeeeeees 


Thrust Shim Selection ............... 

Driven Gear Reassembly ............ 

Drive/Driven Gears Reassembly ... 
Transmission Housing 

ROMOVAl o6 oi oeiccs Ssceveericeicentteiees 
Reverse Shift Fork 

Clearance Inspection 
Mainshaft, Countershaft 

Removal 


sven sssoserensencenseoesseees 


Mainshaft Assembly 


ING OX isa eceseereiedes oakaeds ieeaois cbucnae 13-121 

Clearance Inspection ................. 13-122 

INSPOCtION ........ ccc eeeceeeneeeeeeeeeeees 13-123 
Countershaft Assembly 

IND OX sie sec cctk Aveserieedea ie suedss ies 13-124 

Clearance Inspection .............665: 13-125 

Disassembly ...............cc0eeeeeseeees 13-126 

INSPECTION: veeecsivseceeviseesieans sch ieee 13-126 

Reassembly ...............0000ccceeseeees 13-127 
Transfer Shaft 

Replacement ...........cccceeeeseeeseeees 


Shift Fork, Select Fork 
Clearance Inspection 
Synchro Ring, Gear 





INSPECtION ......... 20. ccceeeeeeceeseeenees 
Synchro Sleeve, Synchro Hub 

INSPECTION ......... cece cceeee een eeeceeeees 13-130 

Installation ...........ccceeeee ee eeeeeeeees 13-130 
Clutch Housing Bearing 

Replacement .............cccsececeseeeees 13-131 
Mainshaft Thrust Shim 

Adjustment ...........cceeeeceeeeeeeeeees 13-134 
Super-low 2nd Shaft 

Thrust Shim Adjustment ............ 13-137 
Transmission 

Reassembly ...........ccceseceeeeceeeenes 13-138 
Transmission Assembly 

Installation ............ccceeeeeeeeeeeeeees 13-142 


Special Tools 





Special Tools 


Too! Number 








Description Remarks 









07744 —0010400 
07749—0010000 
07746—0010500 
07926—SD90000 
07746—0010400 
O07JAJ—PH80200 
O7KAF—PS30200 
O7JAJ—PH80100 
07746 —0030100 
07746—0030400 












©©©Q©Q©HOOO 








Pin Driver, 5.0 mm 

Outer Handle A 

Outer Driver, 62 x 68 mm 
Flange Holder 

Outer Driver, 52 x 55 mm 
Drivern Gear Dummy Shaft 
Bering Race Remover 
Drive Gear Gauge 

Inner Handle C 

Inner Driver, 35 mm 
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-— Special Tools 


Ref. No. 





Tool Number 


Description 


Remarks 





IC) 


SICOICIOI ISI) 





07JAD—PL90100 
07LGC—0010100 
07746—0030200 
07746—0010300 
07746—0041100 
O7JAC—PH80000 
07746—0010600 
07746 —0010200 
07GAJ—PG20110 
07979—PG40001 











Oil Seal Driver 
Snap Ring Plier 
Inner Driver, 25 mm 

Outer Driver, 42 x 47 mm 

Pilot Driver, 28 mm 

Adjustable Bearing Remover Set 
Outer Driver, 72 x 75 mm 
Outer Dirver, 37 x 40 mm 
Mainshaft Holder 
Magnet Stand Base 
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Service Precaution 
(without ABS) 
The Real Time 4WD system allows instantaneous shift 
from 2WD to 4WD automatically when greater traction 
is needed. To prevent accidents or injuries, the system 


must be released befor performing any services on the 
differential unit. 


To release 4WD 


With the engine stopped, turn the shift bolt (painted 
orange) as described below. 


DISENGAGEMENT LEVER 




















1. Loosen the lock bolt A. 


2. Move the lever by turning the lock bolt A counter- 
clockwise. 


3. Confirm that the lever is in the fully disengaged po- 
sition by rocking the cat back and forth while plac- 
ing slight counterclockwise pressure on the lock bolt 
A. 


4. Tighten the lock bolt A. 
Torque: 12 N-m (1.2 kg-m, 9 Ib-ft) 
NOTE: When the engine starts with the 4WD sys- 


tem disengaged, the rear differential clutch warning 
light should come on. 


<2WD> <4wWD> 





DISENGAGEMENT LOCK BOLT A 
LEVER 
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Operations Requiring 4WD Disengagement 


@ When using test appliances; 
Speedometer tester, brake tester, chassis dynamom- 
eter, etc. 


CAUTION: Apply the parking brake and block the rear 
wheels before using a speedometer tester. When you 
use a chassis dynamometer, fix the car body with a 
rope to prevent it from moving. 






va 


@ When running the engine with the car jacked up. 





@ When towing with raised front or rear wheels. 


(with ABS) 


The Real Time 4WD system allows instantaneous shift 
from 2WD to 4WD automatically when greater traction 
is needed. To prevent accidents or injuries, the system 
must be released before performing any services on the 
differential unit. 


To release 4WD 


With the engine stopped, turn the shift bolt (painted 
orange) as described below. 


DISENGAGEMENT 
BOLT 


1. Loosen the lock bolt A. 


2. Align the mark on the disengagement bolt B with 
"2" to disengage the 4WD system. 


3. Align the place C with the cutout in the disengage- 
ment bolt B and tighten the lock bolt A to the speci- 
fied torque. 

Torque: 17 N-m (1.7 kg-m, 12 Ib-ft) 
NOTE: When the engine starts with the 4WD sys- 


tem disengaged, the rear differential clutch warning 
should come on. 


<2WD> <4wD> 


DISENGAGEMENT BOLT B 


10 mm 


PLATE C 


LOCK BOLT A ALIGNMENT MARK 





Operations Requiring 4WD Disengagement 


@ When using test appliances; 
Speedometer tester, brake tester, chassis dynamom- 
eter, etc. 


CAUTION: Apply the parking brake and block the rear 
wheels before using a speedometer tester. When you 
use a chassis dynamometer, fix the car body with a 
rope to prevent it from moving. 





@ When running the engine with the car jacked up. 





@ When towing with raised front or rear wheels. 


CAUTION: After servicing, be sure to engine the 
AWD system (align the alignment mark ‘’4’') and 
tighten the lock bolt A securely. 

Stop the engine and disconnect the ABS B2 fuse in 
the engine compartment for more 3 seconds. 
The self-diagnosis lamp of the ABS control unit 
should stop blinking. 
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Maintenance 
Transmission Oil 





NOTE: Check the oil at operating temperature, engine 
OFF, and the cot on level ground. 


1. Remove the oil filler plug, then check the level and 
condition of the oil. 


Proper Level. 


The oil level must be up to the filler hole, If it is be- 
low the hole, add oil until it runs out, then reinstall 
the oil filler plug. 


{f the oil is dirty, remove drain plug and drain trans- 
mission. 


Reinstall the drain plug with a new washer, and refill 
to proper level. 


Reinstall the oil filler plug with a new washer. 
Oil Capacity 


2.2 (2.3U.S. qt.) after drain. 
2.3 (2.4U.S. qt.) after overhaul. 


Use only SEA 10W-30 or 10W-40, SF or SG grade. 


OIL FILLER PLUG 
45N‘m (4.5kg-m, 33lb-ft) 


OIL DRAIN PLUG 
40N-m (4.0kg-m, 29Ib-ft) 
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Back-up Light Switch 


Replacement 


NOTE: To check the switch, see section 23. 


1. Disconnect the connector, then remove the switch 
connector from the connector clamp. 


Remove the switch. 


Install the new washer and switch. 


WASHER 
Replace. 


BACK-UP LIGHT SWITCH 


25N‘m (2.5kg-m, 18ib-ft) 


Gearshift Mechanism 
Cable Adjustment 


Select Cable 
1. Remove the console (see section 20). 
2. With the transmission in neutral, check that the 


groove in the lever bracket is aligned with the index 
mark on the select cable. 


GEARSHIFT LEVER 
af 


LOCKNUTS 


SELECT CABLE 





L 
ADJUSTER <%) Va 
SO” 
> S 

x -S 


© 


INDEX MARK ON SELECT CABLE 








GROOVE 


GEARSHIFT LEVER BRACKET 





3. If the index mark is not aligned with the groove in 
the cable, loosen the lock nuts and turn the adjuster 
as necessary. 


Shift Cable 


1. Remove the console (see section 20). 
2. Place the transmission in 4th gear. 


3. Measure the clearance between the gearshift lever 
bracket and stopper while pulling the lever 






backward. 
GEARSHIFT LEVER 
FRONT 
BRACKET ‘N 
INSPECTION 
HOLE 


CLEARANCE 6.5 + 0.5mm 
(0.256 + 0.020in) 


LOCKNUTS 


GEARSHIFT 
CABLE 





ADJUSTER 


4. Ifthe clearance is outside specifications, loosen the 
nuts and turn the adjuster in or out until the corrct 
clearance is obtained. 


NOTE: 
e §©6After adjustment, check operation of the gearshift 
lever. 


e Also check that the threads C of the cables do not 
extend out of the cable adjuster by more than 10mm 
(0.39in). 
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Gearshift Machanism So 


Overhaul 





NOTE: 
¢ Do not bend the shift cable and selector cable while dis/reassembling the gearshift mechanism. 
e Replace the cables whenever they are damage. 


GEARSHIFT LEVER LINKAGE 22 N-m (2.2kg-m, 16lb-ft) 


LEVER 


FIOATING 
RUBBER A 


GEARSHIFT LEVER BOLT S, GEARSHIFT 







COTTER PIN ey @ 


Replace. ee 






+/ = 


S CHANGE 
LEVER SEAT 





O-RING COTTER PIN 
Replace. Replace. 


Replace. 


30 N'm (3.0kg-m, 22Ib-ft) 


COTTER PINS 
Replace. 


SELECTOR CABLE 


CHANGE CABLE 
BRACKET 
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Transmission Assembly 


Removal 
NOTE: Differences between the S20 model MT and S22 COTTER PIN LOCKNUT 
model MT are covered in this page. Refer to page 13-4 Replace 











for the information not covered in this page. 

1. Remove the driveshifts and intermediate shaft. 

2. Remove the cotter pis, then loosen the locknuts and 
remove the shift and select cables. 

NOTE: Take care not to bend the cables when remov- 


ing it and lift the cables hanging by wire it up to the body. 


3. Remove the mounting bolts, then remove the 
propeller shaft. 


COMPANION FLANGE 





INTERMEDIATE SHAFT 


PROPELLER SHAFT 


32 Nm (3.2kg-m, 23lb-ft) 


13-93 


Illustrated Index 





Refer to the drawing below for the transmission disassembly. 
Clean all parts thoroughly in solvent and dry with compressed air. 


B Lubricate all parts with oil befor reassembly. 


NOTE: This transmission uses no gaskets between the major housings; use Honda Genuine Liquid Gasket (P/N 
08718—0001). 

Assemble the housings within 20 minutes after applying the sealant and allow it to cure at least 30 minutes after 
assembly before filling the transmission with oil. 
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Bolt Sise Torque Value 


A|6x 1.0mm j12 N-m (1.2 kg-m, 9 lb-ft) 
Bi} 6x 1.0mm |15 N'm (1.5kg-m, 11Ib-ft) 





C/8 x 1.25mm | 26 N-m (2.6kg-m, 19lb-ft) 





@ TRANSMISSION HOUSING 
@ 18mm SEALING BOLT 

35 N'm (3.5kg-m, 25lb-ft) 
@ 32mm SEALING BOLT 

70 Nm (7.0kg-m, 5 1lb-ft) 
@ OIL DRAIN PLUG 

40 N-m (4.0kg-m, 29lb-ft) 
© 14mm WASHER Replace. 
© 40 x 76 x 9mm OIL SEAL 

Replace 
@ OIL FILLER PLUG 

45 N-m (4.5kg-m, 33lb-ft) 
STEEL BALL 
@ SPRING 
12mm WASHER Replace. 
@) SET BOLT 

22 N-m (2.2kg-m, 16lb-ft) 
@ 20mm WASHER Replace. 
@ SUPER LOW SHIFT LEVER BOLT 

40 N'm (4.0kg-m, 29Ib-ft) 
8 x 14mm DOWEL PIN 


@ REVERSE IDLER GEAR SHAFT BOLT 


55 N-m (5.5kg-m, 40lb-ft) 


SPRING (L.= 24.2 mm) 
@) 10mm WASHER Replace. 
(8) TRANSMISSION HANGER 
CLUTCH PIPE STAY 
OIL COLLECT PLATE 
@) OIL GUTTER PLATE 
@ INTERLOCK 
@ SHIFT ARM A 
SUPER LOW SELECT RETAINER 
@ SUPER LOW RETURN SPRING 
SELECT RETURN PIN 
12 N-m (1.2kg-m, 9lb-ft) 
SELECT RETURN SPRING 
5 x 25mm SPRING PIN 
Replace. 
SELECT LOCK CAM 
@) SHIFT ARM 
@ 18mm PLUG 
40 N-m (4.0kg-m, 29!b-ft) 





@® SHIFT ARM SHAFT 
BACK-UP LIGHT SWITCH 
25 N-m (2.5kg-m, 18lb-ft) 
@® 14mm WASHER Replace. 
SET BOLT 
22 N'm (2.2kg-m, 16lb-ft) 
@) 12mm WASHER Replace. 
SPRING (L. = 20.7 mm) 
STEEL BALL 
SHIFT ARM COVER 
INTERLOCK BOLT 
40 N-m (4.0kg-m, 29lb-ft) 
SET BOLT 
22 Nm (2.2kg-m, 16lb-ft) 
6mm WASHER Replace. 
BREATHER CAP 
SHIFT LEVER 
SELECT LEVER 
16 x 23 x 5mm OIL SEAL 
Replace. 
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Illustrated Index 


Refer to the drawing below for the transmission disassembly. 
Clean all parts thoroughly in solvent and dry with compressed air. 


/ B Lubricate all parts with oil before reassembly. 


NOTE: This transmission uses no gaskets between the major housings; use Honda Genuine Liquid Gasket (P/N 


08718—0001). 
Assemble the housings within 20 minutes after appiuing the sealant and allow it to cure at least 30 minutes after 


assembly before filling the transmission with oil. 








(Cm 


Oo A 
¢——— 
¢———™> 
¢—— 
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NOTE: Always clean the magnet @ whenever the transmission housing is disassembled. 








Bolt Sise Torque Value 
6 x 1.0mm | 12 N-m (1.2 kg-m, 9 lb-ft) 
6 x 1.0mm | 17 N-m (1.7kg-m, 12Ib-ft) 


8 x 1.25mm | 26 N-m (2.6kg-m, 19lb-ft) 
10 x 1.25mm) 45 N-m (4.5kg-m, 33lb-ft) 





900ON> 





@ 3x 22mm SPRING PIN 
Replace. 

@ 1 ST/2ND SHIFT FORK 
PIECE A 

@ SUPER LOW SHFT 
PIECE A 

@ 1ST/2ND SHIFT FORK 

© 80mm SNAP RING 

© DIFFERENTIAL ASSEMBLY 
See section 15 

@ 60mm SNAP RING 

LOCKNUT Replace. 
110-0-110N'm 
11.0-0>11.0kg-m, 
80-—0-—80lb-ft 

@ SPRING WASHER 

BALL BEARING 

a) 5TH GEAR 

@ 4TH GEAR 

a3 3RD GEAR 

3ND GEAR 

(5) 44 x 50 x 24mm 
NEEDLE BEARING 

G SPACER COLLAR 
Selection, page 13-125 

@ FICTION DAMPER 

SYNCHRO RING 

SYNCHRO GEAR 

REVERSE GEAR 

@) 1ST/2ND SYNCHRO HUB 

@ 1ST GEAR 

@) THRUST SHIM 
Selection, page 13-125 

SUPER LOW 3RD GEAR 

@ COUNTERSHAFT 

44 x 50 x 24mm 
NEEDLE BEARING 

@ OIL GUIDE PLATE 

BEARING OUTER RACE 

BEARING INNER RACE 

28 x 34 x 35mm 
NEEDLE BEARING 

@) TRANSFER SHAFT 

@} TRANSFER DRIVEN GEAR 


@) 28 x 34x 35mm 
NEEDLE BEARING 

SUPER LOW SHIFT 
LEVER 

@) SUPER LOW SHIFT 
PIECE B 

3 x 16mm SPRING PIN 
Replace. 

@}) SUPER LOW SHIFT FORK 
SHAFT 

LOCK WASHER Replace. 

SUPER LOW SHIFT FORK 

47 mm THRUST SHIM 
Selection, page 13-137 

BALL BEARING (6204) 

SPACER COLLAR 

28 x 34 x 35mm 
NEEDLE BEARING 

FRICTION DAMPER 

SUPER LOW 2ND GEAR 

SYNCHRO RING 

SYNCHRO SPRING 

SUPER LOW SYNCHRO 
SLEEVE 

SUPER LOW SYNCHRO 
HUB 

SUPER LOW 2ND SHAFT 

6) BALL BEARING 

62 THRUST WASHER 

63) 28 x 34 x 35mm THRUST 
NEEDLE BEARING 

SPACER COLLAR 

6) SUPER LOW 1ST GEAR 

SPACER COLLAR 

6?) THRUST WASHER 

SPRING WASHER 

SPACER COLLAR 

2.5 x 10mm SPRING PIN 
Replace. 

SUPER LOW 1ST SHAFT 

5TH/REVESE SHIFT 
FORK 

5TH SHIFT FORK 

3RD/4TH SHIFT FORK 


5TH/REVERSE SHIFT 
PIECE 

LOCK WASHER 
Replace. 

OIL GUIDE PLATE 

75 mm THRUST SHIM 
Selection, page 13-134 

BALL BEARING 

5TH SYNCHRO SLEEVE 

@) 5TH SYNCHRO HUB 

@) SYNCHRO SPRING 

@ SYNCHRO RING 

5TH GEAR 

@) 35 x 40 x 26mm NEEDLE 
BEARING 

SPACER COLLAR 

@ 4TH GEAR 

SYNCHRO RING 

SYBCHRO SPRING 

3RD/4TH SYNCHRO 
SLEEVE 

3RD/4TH SYNCHRO HUB 

3RD GEAR 

MAINSHAFT 
SPRING WASHER 


@@® 
o 
> 
é 
fa 
> 
2 
zZ 
a 


28 x 41 x 7mm OIL SEA 

Replace. 

MAGNET 

8) REVERSE IDLER GEAR 

SHAFT 

REVERSE IDLER GEAR 

SPRING PIN Replace. 

@1) LOCK COLLAR 

REVERSE SHIFT HOLDER 

SUPER LOW SHIFT 
PIECE BAR 

STEEL BALL 

SPRING 

SPRING COLLAR 

REVERSE SHIFT FORK 

8 x 14 mm DOWEL PIN 

14 x 20 mm DOWEL PIN 

(09 2-4 SELECT LEVER 

STOPPER BOLT 


(=) 


@@ 


@@® 


OIL GUIDE PLATE 
O-RING Replace. 
SPEED SENSOR 
@ CLUTCH HOUSING 
THRUST SHIM 
Selection, page 13-106 
TRANSFER DRIVE GEAR 
BEARING INNER RACE 
BEARING OUTER RACE 
O-RING Replace. 
@) TRANSFER THRUST SHIM 
Selection, page 13-106 
@ TRANSFER L. SIDE 
COVER 
@ SELECT SLEEVE 
TRANSFER SPACER 
COLLAR 
@) DOWEL PIN A 
TRANSFER HOUSING 
@) SPRING 
STEEL BALL 
SELECT FORK 
DOWEL PIN B 
@) 35 x 54 x 8mm OIL SEAL 
Repalce. 
@ TRANSFER DRIVEN GEAR 
@ BEARING INNER RACE 
BEARING OUTER RACE 
@ TRANSFER SPACER 
@ O-RING Replace. 
@ DRIVEN GEAR THRUST 
SHIM 
_ Selection, page 13-106 
TRANSFER REAR COVER 
THRUST WASHER 
BEARING OUTER RACE 
@) BEARING INNER RACE 
@ 38 x 60 x 11mm 
OIL SEAL Replace. 
@ COMPANION FLANGE 
TRANSFER DUST COVER 
@ SPRING WASHER 
LOCKNUT Replace. 
@ 28mm WASHER 
& WASHER 
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Shift Arm Cover 


Disassembly —_—HW——--—SS SS. 


1. Remove the shift arm cover. 








= ( SHIFT ARM COVER 
zd AC * L, 
Ba Z it Kay , 
BSS 2 
tt sa ! Se 
Ss] [Cy MY, ——_~ 


x 
la 7p oe 
b 3 an S; 
DOWEL PINS SL ae | fo 
Us V 2 a> 


LON 







CO 
ti 
S) 


Xs 
‘Ga Va 29S 
VSS 
ya pe 4 


2. Remove the bolt and shift lever. 








BREATHER CAP 


a-— SHIFT LEVER 


SHIFT ARM A 


3. Remove the back-up light switch, set bolts, springs, 
and steel balls. 


4. Remove the reverse lock cam. 


REVERSE LOCK CAM 






WASHER 
Replace. 


SET BOLTS BACK-UP LIGHT SWITCH 
5. Remove the 18mm plug and inter lock, then remove 


the shift arm shaft, shift arm A, retainer, and spring. 


RETURN SPRING 


/ RETAINER 
< s 
Wy 2- 


INTERLOCK 








SHIFT ARM A 


SHIFT ARM SHAFT 


G 
18mm PLUG / 


40N-m (4.0kg-m, 30ib-ft) 





INTERLOCK BOLT 
40N-m (4.0kg-m, 30!b-ft) 
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6. Remove the spring pin, then remove the select arm 
and select lever. 


7. Remove the stopper bolt and shift lever. 


PIN DRIVER, 5.0 mm 
07744-0010400 


5 x 25mm SPRING PIN 
Replace. 









SELECT ARM 


SHIFT ARM 


WASHER 
Replace. 


SHIFT ARM COVER 


SELECT LEVER 





Reassembly 


Install the new oil seals in the shift arm cover 


SHIFT ARM COVER 


OIL SEAL 
Replace. 


Install the select lever and select arm, then install 
the spring pin. 


Install the shift arm with the stopper bolt. 


PIN DRIVER, 5.0 mm 
07744—0010400 


5 x 25mm SPRING PIN 


Replace. 


SELECT ARM 


| SELECT RETURN PIN 
<—~" 12N-m (1.2kg-m, 9lb-ft) 


WASHER 
Rplace. 


SELECT LEVER 


STOPPER BOLT 
12N'm (1.2kg-m, 9Ib-ft) (cont'd) 
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Shift Arm Cover 


Reassembly (cont'd) 


4. Set the shift arm A into the interlock, then install it 
to the shift arm cover. 


5. Install the retainer and spring, then install the shift 
arm shaft. 


6. _Instail the interlock bolt by align the bolt in the groove 
of the interlock, then install the 18 mm plug. 


NOTE: Apply liquid gasket to the thread of the in- 
terlock and 18 mm plug. 


RETURN SPRING 
RETAINER 


INTERLOCK 





18 mm PLUG— 


40 N-m (4.0 kg-m, 30 Ib-ft) 


[ 
INTERLOCK BOLT U 
40 N-m (4.0 kg-m, 30 lb-ft) 


7. Install the reverse lock cam. 


8. Install the steel balls, springs, set bolts, and 
back-up light switch. 


6x 1.0 mm REVERSE LOCK CAM 


15 N-m (1.5 kg-m, 11 Ib-ft) 








WASHER 
Replace. 


SET BOLT 
22 N-m 2.2 kg-m, 16 lb-ft) 


BACK-UP LIGHT SWITCH 
25 N-m (2.5 kg-m, 18 tb-ft) 
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9. Install the shift lever and breather cap. 


NOTE: Align the punch mark on the shift lever with 
the one on shift arm A. 


PUNCH MARKS 
BREATHER CAP 


oil 


SHIFT LEVER 







SHIFT ARM A 


15 N-m (1.5 kg-m, 
11 Ib-ft) 


10. Apply liquid gasket to the transmission mating sur- 
face of the shift arm cover, then install the shift arm 
cover. 


NOTE: This transmission uses no gasket between 
the major housings, use Honda Genuine liquid gasket 
(P/N 08718—0001). Assembie the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly be- 
fore filling it with oil. 


Q 6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft} 
GD is } 
=a ' HIFT ARM COVER 
= 





Transfer 
Inspection 
Backlash 


1. Set the disengagement lever in 2WD. 


DISENGAGEMENT LEVER 





2. Using a dial indicator, measure the backlash twice; 
once at the top of the companion flange, then ro- 
tate the companion flange 180° and measure it in 
the same way. 


Standard: 0.10-0.15 mm (0.004-0.006 in) 


DIAL INDICATOR 





COMPANION FLANGE 


If the backlash is outside the specifications, ad- 
just as per instructions described on page 
13-106. 


Gear Tooth Contact 
1. Place the disengagement lever in 2WD. 


2. Remove the transfer gear assembly from the clutch 
housing. 
DRIVE GEAR 
THRUST SHIM 


DRIVE GEAR 









TRANSFER THRUST SHIM 


L. SIDE COVER 


O-RING 
Replace. 


DRIVER GEAR 
TRANSFER DUST COVER THRUST SHIM 






DRIVEN GEAR 
ASSEMBLY 


3. Apply Prussian Blue to the driven gear teeth 
evenly and reinstall it. 


4. Torque the gear holder mounting bolts. 
5. Turn the companion flange, then note tooth im- 


pression on the drive gear at more than three 
teeth. 


If the pattern is too high or too low, correct as 
per instructions described on page 13-113. 

If the tooth contact is correct, reassemble the 
drive gear assembly using new O-ring 
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Transfer 


Drive/Driven Gear Reassembly L. Side Cover Race Replacement 





NOTE: The outer race should be replaced with the bear- 
ing as a set. 


Set the disengagement 2WD. 


Remove the L. side cover and driven gear assembly 
mounting bolts, then remove the transmission dust 
cover. 


1. Remove the drive gear bearing race using a bear- 
ing puller as shown. 


Remove the L. side cover, transfer thrust shim, and 
O-ring. 


Remove the drive gear and drive gear thrust shim. 


Remove the driven gear assembly, driven gear thrust 
shim, and O-ring. 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 lb-ft) 


2. Install the bearing outer race using the special tools. 


OUTER HANDLE A 
07749—0010000 


OUTER DRIVER, 
62 x 68 mm 


L. SIDE COVER 
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Transfer Driven Gear Disassembly 


1. Install the driven gear assembly into the clutch hous- 
ing, tighten the bolts. 


8 x 1.25 mm 
26 N-m (2.6 kg-m, 20 lb-ft) 





DRIVEN GEAR ASSEMBLY 


2. Hold the companion flange using a special tool, 
then remove the locknut with a 32 mm socket. 





32 mm SOCKET 


FLANGE HOLDER 
07926—SD90000 


3. Remove the driven gear assembly. 


4. Remove the companion flange from the driven 
gear shaft. 


5. Remove the driven gear from the transfer rear 
cover by tapping the driven gear shaft. 


¥ ra DRIVEN GEAR 


se 










6. Remove the taper roller bearing from the driven 
gear shaft using a bearing puller. 


DRIVEN GEAR 


TAPER ROLLER 
BEARING 


(cont'd) 
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Transfer 


Transfer Driven Gear Disassembly 
(cont'd) 


7. Remove the oil seal. 


TRANSFER REAR COVER 


OIL SEAL 


8. Remove the bearing outer races and washer from 
the transfer rear cover. 


¥ 


WASHER 


La OUTER RACE 


BEARING OUTER RACE 
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Driven Gear Preload Adjustment —— 


NOTE: Clean all tools and parts thoroughly in solvent and 
dry with compressed air. 


1. Install the bearing outer race using the special 
tools. 









OUTER HANDLE A 


OUTER DRIVER, 07749—0010000 


62 x 68 mm 
07746—0010500 


2. Install the washer and bearing outer race using 
the special tools. 


OUTER DRIVER, 


52 x 55 mm 
07746 —0010400 


OUTER HANDLE A 
07749—0010000 


WASHER 


3. Lubricate the races with clean gear oil. 





4. Install the taper roller bearing onto the Driven Gear 
Dummy Shaft, then install the Driver Gear Dummy 
Shaft in the transfer rear cover. 


DRIVEN GEAR DUMMY SHAFT 
07JAJ-PH80200 
TAPER ROLLER BEARING 


\ 


REAR COVER 


COMPANION FLANGE 
TAPER ROLLER BEARING 


——~t— SPRING WASHER 


x 


22 mm LOCKNUT 


5. Install the taper roller bearing onto the dummy shaft. 


6. Install the companion flange, spring washer, and 22 
mm locknut on the dummy shaft 


NOTE: 

@ Use a new 22 mm locknut. 

@ Do not install the oil seal. 

@ Install the lock washer with the dished side 
toward the transfer rear cover. 


10. If the preload is outside the above limits, readjust 


Hold the dummy shaft by inserting the end of a 
screwdriver into the hole in the shaft, then torque 
the 22 mm locknut to about 10 N-m (1.0 kg-m, 8 
Ib-ft). 


DRIVER 


A 


SE. 


22 mm LOCKNUT 
10 N-m (1.0 kg-m, 8 lb-ft} 


Turn the companion flange several times to assure 
normal bearing contact. 


Measure preload using a torque wrench. 


Standard: 0.5—0.8 N-m 
(5.0—8.0 kg-m, 4.3—6.9 Ib-in) 








by turning the locknut. 


NOTE: Do not overtighten the locknut. 
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Transfer 








































Thrust Shim Selection 


1. 


TAPER ROLLER BEARING 


2. 


Remove the taper roller bearing using special tool. 


BEARING RACE REMOVER 
07KAF—PS30200 





DRIVE GEAR 


Insert the dummy shaft assembly into the transfer 
housing. 


Lubricate the taper roller bearing with clean gear oil, 
then install it on the Drive Gear Gauge. Install the 
bearing and gauge onto the transfer shaft. 


NOTE: 

@ Do not install the drive gear thrust shim. 

@ Pull the dummy shaft assembly out slightly to al- 
low the drive gear gauge to seat. 







TRANSFER REAR 
COVER 


Be DRIVEN GEAR 


‘DUMMY SHAFT 
07JAJ—PH80200 






DRIVE GEAR GAUGE 
O7JAJ—PH80100 





TAPER ROLLER BEARING 


DRIVE GEAR GAUGE 
07JAJ—PH80100 


Jal ft 
77 DRIVEN GEAR DUMMY 


lg ——- SHAFT 
we LO7JAS —PH80200 
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Install the L. side cover without the bolts. 


To determine driven gear thrust shim thickness, ro- 
tate the companion flange several times to seat the 
bearings, measure the clearance between the trans- 
fer rear cover and transfer case at several locations 
with a feeler gauge, then record the average. 


NOTE: The clearance should be taken while press- 
ing the dummy shaft all the way in. 





L. SIDE COVER 


FEELER GAUGE 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 Ib-ft) 


6. 





The correct shim thickness is determined by record- 
ing the average clearance between the transfer rear 
cover and the transfer case, then adding to subtract- 
ing the machining tolerance, which is etched in to 
the driven gear. 


NOTE: The number on each pinion is plus (+) or mi- 
nus (~—) tolerance in hundredth’s of the a millimeter. 


Example 1: 

@ Clearance measured in Step 5: 1.08 mm 

@ Machining tolerance etched in the driven gear: 
(+2) 


Corrected shim thickness: 
1.08 + 0.02 = 1.10 mm 


Example 2: 

@ Clearance measured in Step 5: 1.08 mm 

@ Machining tolerance etched in the driven gear: 
(— 3) 


Corrected driven gear thrust shim thickness: 
1.08 — 0.03 = 1.05 mm 





PTeHeD Mann THICKNESS MARK 


oe 







5 - ON 


So 





U 


O 
O 





Driven Gear Thrust Shim 


= 











PART NUMBER THICKNESS 
29481 —PH8—000 0.50 mm (0.0197 in) 






rs | 29885—P8—000 | 1.00 mm (0.0396 i) 
|6 | 29486—PH8—000 
EA | I 






| 8 | 29488—PH8—000_| 1.15 mm (0.0453 in) | 
re | 20880—P8—000 | 1.20 mm (0.0472 in) 
29491 —PH8—000 
29492—PH8—000 


7. To determine the L. side cover thrust shim thickness 
measure the clearance between the transfer L. side 
cover and transfer case at several locations with a 
feeler gauge, and record the average. 


0 


11 





NOTE: The clearance should be measured while 
pressing the L. side cover all the way against the 
transfer case. 





L. SIDE COVER 


FEELER GAUGE 


8. The correct shim thickness is determined by record- 


ing the clearance between the transfer case and the 
L. side cover, then adding or subtracting the machin- 
ing tolerance, which is etched into the drive gear. 


Example 1: 

@ Clearance measured in Step 7: 1.04 mm 

@ Machining tolerance etched in the drive gear: 
(+2) 


Corrected shim thickness: 
1.04 + 0.02 = 1.06 mm 


Example 2: 

@ Clearance measured in Step 7: 1.04 mm 

@ Machining tolerance etched in the drive gear: 
(-—1) 


Corrected driven gear thrust shim thickness: 
1.04 — 0.01 = 1.03 mm 


TOLERANCE MARK THICKNESS MARK 


: 


S 


0 
O 





Transfer Thrust Shim 


PART NUMBER THICKNESS 
29461—PH8~—901 0.30 mm (0.0118 in) 









~“ 


29471—PH8—901 


(cont'd) 


ABBR EERE Sosee 


29467—PH8—901 1.15 mm (0.0453 in) 





= 
Ww 
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Transfer 


Thrust Shim Selection (cont’d) —@-—————] SS é— 


9. Install two 1.75 mm ‘‘dummy” shims (P/N 
29415—PH8—O0O0) on the transfer shaft. 








DUMMY SHIMS 


TRANSFER SHAFT 


10. Press the taper roller bearing on the drive gear. 


INNER HANDLE C 
0774—0030100 


DRIVE GEAR 


INNER DRIVER, 35 mm 
07746 —0030400 
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11. Install the drive gear onto the transfer shaft. 


12. Place the shim selected in Step 7 on the L. side 
cover, then install the cover on the transfer case. 





DRIVER GEAR 


TRANSFER THRUST SHIM 


L. SIDE COVER 


13. Rotate the companion flange several times to seat 
the bearings, measure the clearance between the L. 
side cover and transfer case at several locations 
while pushing against the L. side cover, and record 
the average. 





FEELER GAUGE 












14. Subtract the clearance measured in Step 13 from 3.5 
mm to obtain the correct shim thickness. 


Example: 
@ Clearance measured in Step 13: 1.57 mm 
@ Thickness of dummy shims: 3.5 mm 


Corrected drive gear thrust shim: 
1.57 + 3.5 = 1.93 mm thickness 


Thrust Shim 


0.48 mm (0.0189 in) 


29415—PH8—000 1.75 mm (0.0689 in) 
29416—PH8—000 1.81 mm (0.0713 in) 


29417—PH8—000 1.87 mm (0.0736 in) 
29418—PH8—000 1.93 mm (0.0760 in) 
29419—PH8—000 1.99 mm (0.0783 in) 
































Driven Gear Reassembly 


1. Remove the driven gear dummy shaft from the trans- 
fer rear cover. 


DRIVEN GEAR DUMMY SHAFT 
ae” 07JAJ—PH80200 


—. TRANSFER REAR COVER 


pe ees COMPANION FLANGE 
= 


dp 


2. Install the oil seal using the special tools into the 
transfer rear cover. 


OIL SEAL DRIVER 
07JAD—PL90100 


3. Coat the main and side sealing lips of the oil seal with 
grease. 


(cont'd) 
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Transfer 
Driven Gear Reassembly (cont'd) 


4. Install the taper roller bearing on the drive gear. 







INNER HANDLE C 
0774—0030100 


INNER DRIVER, 35 mm 
07746—0030400 


5. Install the following parts in the transfer rear cover; 
@ Drive gear 
@ Transfer spacer (new spacer) 
@ Companion flange 
@ Spring washer 
@ 22 mm locknut 


NOTE: Install the spring washer with the dished side 
toward the companion flange. 


DRIVER GEAR 
THRUST SHIM 
TRANSFER SPACER 


aL COMPANION FLANGE 


<== ~—_—_——— SPRING WASHER 


SF 


LOCKNUT 








6. Temporarily install the drive gear assembly and 
mounting bolts in the transfer case. 





DRIVEN GEAR ASSEMBLY 


7. Tighten the locknut to the specified torque. 


Torque: 120 N-m (12 kg-m, 87 lb-ft) 


y 


FLANGE HOLDER . 
07926—SD90000 
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Remove the drive gear assembly from the transfer 
case, and measure the preload. 


NOTE: Before measuring the preload, rotate the 
companion flange several times to assure normal 
bearing contact. 


Preload: 0.8—1.1 N-m 
(8.0—11.0 kg-cm, 7.0—9.5 Ib-in) 





NOTE: If the preload exceeds 1.1 N-m (11.0 kg-cm, 
9.5 Ib-in), replace the transfer spacer with a new one 
and readjust. Do not try to adjust the preload by 
loosening the locknut. 


If the preload is less than 0.8 N-m (8 kg-cm, 7 lIb- 
in), adjust by turning the locknut in a little at an time. 


NOTE: Replace the transfer spacer with a new one 
if the preload is still outside the above limits when 
the locknut is tightened to 230 N-m (23 kg-m, 166 
lb-ft). 





Drive/Driven Gear Reassembly 


Apply liquid gasket to the clutch housing mating sur- 
face of the transfer case. 


NOTE: This transmission uses no gasket between 
the major housings; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly be- 
fore filling it with oil. 


2. Install the transfer case on the clutch housing. 


TRANSFER CASE 


DOWEL PIN 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 lb-ft) 


(cont’d) 
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Transfer | 
Drive/Driven Gear Reassembly (cont'd) 






























3. Install the following parts in and on the transfer case 5. Measure the total bearing preload; 
and shaft; 
a. Rotate the companion flange several times to as- 


— transfer thrust shim sure normal bearing contact. 
— drive gear (lubricant with clean gear oil) b. Set the disengagement lever in 2WD. 
— drive gear thrust shim c. Measure the preload with a torque wrench. 


— L. side cover and bolts 

The total bearing preload should be 0.7—1.0 
N-m (7.0—10.0 kg-cm, 6.1—8.75 Ib-in) greater 
than the preload on the driven gear assembly 
alone (see page 13-109, step 8). 


DRIVE GEAR THRUST SHIM 








TRANSFER THRUST SHIM 


10 x 1.25 mm \I 


45 N-m (4.5 kg-m, 
33 Ib-ft) 


Example: 

If the preload of the driven gear assembly alone 
was 0.9 N-m (9 kg-cm, 7.9 Ib-in), the total bear- 
ing preload should be between 1.6 N-m (16 kg- 
cm, 14 lb-in) and 1.9 N-m (19 kg-cm, 16 Ib-in) 


DISENGAGEMENT LEVER 


\ DRIVE GEAR 


O-RING 
Replace. 





L. SIDE COVER 


4. install the following parts; 


— driven gear thrust shim 
— driven gear assembly and bolts 





DRIVEN GEAR 


THRUST SHIM 
6. If the preload is outside of the specifications, ad- 


just if by replacing the transfer thrust shim. 


@ If the total bearing preload is less than the specifi- 
cation, reduce the size of the transfer thrust shim. 







Ce, @ If the total bearing preload exceeds the specifi- 
Replace. “ey cation, increase the size of the transfer thrust — 
shim. 





DRIVEN GEAR ASSEMBLY 
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7. After the bearing preload has been adjusted proper- c. If the backlash is outside the specifications, ad- 
ly, measure the gear backlash. just by changing the driven gear and drive gear 
thrust shims. 
a. Place the disengagement lever in 2WD. 
TRANSFER THRUST SHIM 






DISENGAGEMENT LEVER 


DRIVE GEAR THRUST SHIM 





DRIVEN GEAR 
@ THRUST sHim 





b. Using a dial indicator, measure the backlash at 


the top of the companion flange, then rotate the 8. Check for proper tooth contact after the backlash 
companion flange 180° and measure again. adjustment has been completed. 
Backlash: 0.10—0.15 mm (0.004—0.006 in) a. Remove the driven gear assembly from the trans- 


fer case, and coat the driven gear teeth evenly 
with Prussian Blue. 
b . Reinstall the driven gear assembly in the transfer 
case and tighten the bolts to the specified torque. 
c. With the disengagement lever in 2WD, rotate the 
companion flange one full turn in both directions. 


DIAL INDICATOR 





COMPANION FLANGE 





(cont'd) 
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Transfer 




















d. Remove the driven gear assembly from the trans- 
fer case and note the tooth impression on the 
gear. 


NOTE: Compare the tooth impression of the gear 
with the examples below and fallow the appropri- 
ate adjustment instructions. 


Continue the check and adjustment procedure until 
the tooth contact is correct. 


CORRECT TOOTH CONTACT 
{ 
| 
| 

gy l 
| 
l 
| 


IMPROPER TOOTH CONTACT 


TOF CONTACT FLANK CONTACT 


ENS PDS 


HEEL CONTACT FACE CONTACT 


COD ES 


TOE CONTACT 


If the pattern shows toe contact, use a thicker drive 
gear thrust shim and increase the thickness of the 
transfer thrust shim an equal amount. 


TOE CONTACT 
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Drive/Driven Gear Reassembly (cont'd) 





TRANSFER THRUST SHIM 





DRIVE GEAR THRUST SHIM 








DRIVEN GEAR 
THRUST SHIM 


HEEL CONTACT 


If the pattern shows heel contact, it indicates too 
much backlash. To correct, reduce the thickness of 
the drive gear thrust shim. The thickness of the 
transfer thrust shim must also be reduced by the 
amount by which the drive gear thrust shim thick- 
ness is reduced. 


NOTE: The driven gear thrust shim will have to be 
changed also to compensate for the change in 
backlash. 


HEEL CONTACT 


TRANSFER THRUST SHIM DRIVE GEAR THRUST SHIM 












DRIVEN GEAR 
@ THRUST sHiM 





FACE CONTACT 


To correct face contact, use a thicker driven gear 
thrust shim to move the driven gear away from the 
drive gear. 

The backlash should remain within the limits. 


If the backlash cannot be held within the limits (page 
13-113), make correction in the same manner as for 
HEEL CONTACT. 


FACE CONTACT 


TRANSFER THRUST SHIM ORIVE GEAR THRUST SHIM 






DRIVEN GEAR 
THRUST SHIM 


FLANK CONTACT 


If the pattern shows flank contact, move the driven 
gear in toward the drive gear by using a thinner shim 
for the driven gear. 

The backlash must remain within the limits. 


If the backlash exceeds the limits (13-113), make 


correction in the same manner as for TOE 
CONTACT. 


FLANK CONTACT 


TRANSFER THRUST SHIM 
DRIVE GEAR THRUST SHIM 











DRIVEN GEAR 
THRUST SHIM 





9. After the correct gear tooth contact, remove the 
transfer drive and driven gears. 


10. Apply liquid gasket to the clutch housing and trans- 
fer case mating points on the driven gear mating 
surface. 


NOTE: This transmission uses no gasket between 
the major housings; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly be- 
fore filling it with oil. 





Apply liquid gasket to mating surfaces of 
clutch and transfer housing. 


(cont’d) 
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Transfer 
Drive/Driven Gear Reassembly (cont'd) 


11. Install the thrust shim and a new O-ring on the driven 14. Install the transfer dust cover. 
gear assembly, then install the assembly in the trans- 
fer case. 15. Measure the total bearing preload after assembly. 


12. Install the drive gear thrust shim and drive gear onto 
the transfer shaft. 


13. Place the transfer thrust shim and O-ring on the L. 
side cover and install them on the transfer case. 


NOTE: 

@ Lubricant a new O-ring with gear oil. 

@ Apply liquid gasket (P/N 08718—0001) to the 
threads. 


DRIVE GEAR THRUST SHIM 











DRIVE GEAR 


O-RING 
Replace. 


TRANSFER THRUST SHIM 
L. SIDE COVER 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 tb-ft) 


Sy 
we 
10 x 1.25 mm we) 
45 N-m Repl 
epliace. 
(4.5 kg-m, 33 Ib-ft) anoiy tiquid aor ops 
gasket. DRIVEN GEAR ASSEMBLY SY 
8 x 1.25 mm 
26 N-m (2.6 kg-m, 19 Ib-ft) 
8 x 1.25 mm 
TRANSFER DUST COVER 26 N-m (2.6 kg-m, 19 Ib-ft) 
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Transmission Housing 
Removal 


NOTE: Place the clutch housing on two pieces of wood 
thick enough to keep the mainshaft from the hitting the 
workbench. 


1. Remove the set bolt, spring, and steel ball. 


2. Remove the super-low shift lever bolt and reverse 
idler shaft bolt. 


REVERSE IDLER GEAR SHAFT BOLT 







WASHER 
Replace. 






WASHER 
Replace. 


SUPER-LOW SHIFT LEVER BOLT 
SET BOLT 


3. Remove the transmission attaching bolts. 





4. Remove the 32 mm sealing bolt. 


5. Expand the snap ring on the countershaft ball 
bearing and remove it from the groove using a 
pair of snap ring pliers. 







SNAP RING PLIER 
07LGC—0010100 


32 mm SEALING BOLT 












ay 
EE 





MLL 






SNAP RING 


6. Separate the transmission housing from the 
clutch housing and wipe if clean of the sealant. 


7. Remove the thrust shim, oil guide plate, and 
super-low 2nd shaft thrust shim from the trans- 
mission housing. 


MAINSHAFT THRUST SHIM 


SUPER-LOW 2ND SHAFT 


THRUST SHIM N 


j~«a— Ol GUIDE 
PLATE 








Reverse Shift Fork 
Clearance Inspection 
1. Measure the clearance between the reverse shift fork 


and 5th/reverse shift piece pin. 


0.05—0.35 mm 
(0.002—0.014 in) 
Service Limit: 0.5 mm (0.020 in) 


Standard: 


STH/REVERSE SHIFT PIECE 





REVERSE SHIFT FORK 


2. If the clearance exceed the service limit, measure 


the width of the groove in the reverse shift fork. 


Standard: 7.05—7.25 mm 
(0.278—0.285 in) 


If the width of the groove exceeds the standard, 


replace the reverse shift fork with a new one. 


If the width of the groove is within the standard 
replace the 5th/reverse shift piece with a new one. 
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3. Measure the clearance between the reverse idler gear 
and reverse shift fork. 


Standard: 0.5—1.1 mm (0.020—0.043 in) 
Service Limit: 1.8 mm (0.071 in) 


REVERSE SHIFT FORK 





REVERSE IDLER GEAR 


4. If the clearance exceeds the service limit, measure 
the width of the reverse shift fork pawl groove. 


Standard: 13.0—13.3 mm 
(0.512—0.524 in) 


If the width exceeds the standard, replace the 
reverse shift arm with a new one. 
If the width is within the standard, replace the 


Mainshaft, Countershaft 


Removal 
1. Remove the reverse idler gear and shaft from the . 3. Remove the following parts, in the order shown, 
clutch housing. from the clutch housing. 


@) SPECIAL BOLT 

@) LOCK PLATE 

@) 5TH/REVERSE SHIFT FORK SHAFT 
@ 5TH SHIFT FORK 

© 3RD/4TH SHIFT FORK 

@ REVERSE SHIFT FORK 





REVERSE IDLER GEAR 


2. Remove the following parts, in the order shown, 
from the reverse shift holder assembly. 


@ 1ST/2ND SHIFT FORK SHAFT 
@ SUPER-LOW SHIFT PIECE BAR 
@ SUPER-LOW SHIFT LEVER 

@ SUPER-LOW SHIFT PIECE A 
® 1ST/2ND SHIFT FORK 





4. Remove the reverse shift holder assembly from the 
clutch housing. 


REVERSE SHIFT HOLDER ASSEMBLY 





8 x 14mm 
DOWEL PIN 











(cont’d) 
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Mainshfat, Countershaft 
Removal (cont’d) 


5. Remove the following parts from the clutch housing., 6. Remove the mainshaft and countershaft assemblies 
and super-low 2nd shaft from the clutch housing. 
@) SUPER-LOW SHIFT FORK SHAFT ASSEMBLY 
@ BALL BEARING 
@) SPACER COLLAR 
@) NEEDLE BEARING 
©) FRICTION DAMPER 
© SUPER-LOW 2ND GEAR 
@) SYNCHRO RING 
SYNCHRO SPRING 
@ SUPER-LOW SYNCHRO SLEEVE 
SUPER-LOW SYNCHRO HUB aANSaee 
di) THRUST WASHER 
@ THRUST NEEDLE BEARING peeeNr nS 
@3 SUPER-LOW 1ST GEAR 
NEEDLE BEARING 
(3) SPACER COLLAR 
NEEDLE BEARING 
a) THRUST NEEDLE BEARING 
THRUST WASHER 
SPRING WASHER 
SPACER COLLAR 
@i) SUPER-LOW 1ST SHAFT 





COUNTERSHAFT ASSEMBLY 


ESD) 
weet) 





SUPER-LOW 2ND SHAFT 


7. Remove the taper roller bearing from the transfer 
shaft. 


8. Remove the differential assembly from the clutch 
housing. 


DIFFERENTIAL ASSEMBLY TAPER ROLLER BEARING 
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Mainshaft Assembly 


‘Index 





B Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


NOTE: After assembled, check the operation of the 3rd/4th synchro hub set. 
SYNCHRO SPRING 


5S BALL BEARING . 
SYNCHRO RING Ca) ons > La Inspect for wear or operation, 
Inspection, ee 
page 13-129 CORRES: , 
QUIT 5TH SYNCHRO SLEEVE 
SS 


3RD GEAR 


LDS 
inspaction F i 5TH SYNCHRO HUB 
page 13- 
SYNCHRO SPRING 
; Zc SYNCHRO RING 
es) Inspection, page 13-129 
NEEDLE BEARING x 3 5TH GEAR 


Inspect for wear Inspection, page 13-123 
or Operation. 















aT Tes 
lia 
MAINSHAFT 7 
Inspection, page 13-123 t=) 
«a—— SPACER COLLAR 
NEEDLE BEARING Selection, page 13-122 
Inspect for wear Pa 
or operation. 


NOT] 


| CTS ») 344TH GEAR 
i Inspection, page 13-122 
cree SYNCHRO RING 
[Kes iNe) Inspection, page 13-129 
Ee SYNCHRO SPRING 


—_— 3RD/4TH SYNCHRO SLEEVE 


———> (inp ys 
f i 3RD/4TH SYNCHRO HUB 
io 
YN 


STOPPER 
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Mainshaft Assembly 


NOTE: If replacement is required, always the synchro 3. 


Clearance Inspection 


sleeve and hubs as a set. 


1. 





Push down on the bearing inner race about 30 kg 
(66 ib) using a socket wrench, then measure the 
clearance between 2nd and 3rd gears. 


0.06—0.21 mm 
(0.002—0.008 in} 
Service Limit: 0.3 mm (0.012 in) 


Standard: 


4. 
If the clearance exceeds the service limit, measure 
the thickness of 3rd gear. 
Standard: 34.92—34.97 mm 
(1.375—1.377 in) 
Service Limit: 34.3 mm (1.350 in) 
5. 


If the thickness of 3rd gear is less than the service 
limit, replace 3rd gear with a new one. 

If the thickness of 3rd gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 





Measure the clearance between 4th gear and the 
spacer collar. 


0.06—0.21 mm 
(0.002—0.008 in) 
Service Limit: 0.3 mm (0.012 in} 


Standard: 


4TH GEAR 





lf the clearance exceeds the service limit, measure 
distance @) on the spacer collar. 


26.03—26.08 mm 
(1.025—1.027 in) 
26.01 mm (1.024 in) 


Standard: 


Service limit: 


4TH GEAR SIDE 


® 


If distance @® is more than the service limit, replace 
the spacer collar with a new one. 

If distance @ is within the service limit, measure 
the thicknes sof 4th gear. 


30.92—30.97 mm 
(1.217—1.219 in) 
Service Limit: 30.8 mm (1.213 in) 


Standard: 


lf the thickness of 4th gear is less than the service 
limit, replace 4th gear with a new one. 

If the thickness of 4th gear is within the service limit, 
replace the 3rd/4th synchro hub with a new one. 
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Inspection 





measure the clearance between 5th gear and the 
spacer collar. 


Standard: 0.06—0.21 mm 


(0.002—0.008 in) 
Service Limit: 0.3 mm (0.012 in) 


Inspect the surface and bearing surface for wear or 
damage, then measure the mainshaft at points A, 
B, and C. 


Standard: A: 27.977—27.999 mm 
(1.1015— 1.020 in) 
: 34.984—35.000 mm 
(1.3773— 1.3780 in) 
: 27.987—28.000 mm 
(1.1018— 1.1024 in) 
Service Limit: A: 27.920 mm (1.0992 in) 
: 34.930 mm (1.4933 in) 
: 27.930 mm (1.0996 in) 


; Inspect oil passages for clogging. 





5TH GEAR 





7. If the clearance exceeds the service limit, measure 
distance B on the spacer collar. 


Standard: 26.03—26.08 mm 
(1.025 — 1.027 in) 


f 
Service Limit: 26.01 mm (1.024 in) SPECT TOE oer 


or damage. 


lf any part of the mainshaft is less than the service 
limit, replace it with a new one. 


5TH GEAR SIDE Inspect for runout. 


Standard: 0.02 mm (0.001 in) 
Service Limit: 0.05 mm (0.002 in) 


8. If distance ©) is more than the service limit, replace 
the spacer collar with a new one. 
If distance is within the service limit, measure 
the thickness of 5th gear. 


NOTE: Support the mainshaft at both ends as 


Support with V-blocks. 

Standard: 30.42—30.47 mm 
(1.198-1.120 in) 

Service Limit: 30.3 mm (1.193 in) 


(f the runout exceeds the service limit, replace the 


If the thickness of 5th gear is less than the service : . 
mainshaft with a new one. 


limit, replace 5th gear with a new one. 
If the thickness of 5th gear is within the service limit, 
replace the 5th/reverse synchro hub with a new one. 





13-123 


Countershaft Assembly 


Index 


NOTE: The 5th gears are installed with a press. 





E Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact surfaces. 


SYNCHRO SPRING 












SYNCHRO RING 
Inspection, 
page 13-129 


1ST GEAR 


FRICTION 
DAMPER 


NEEDLE BEARING 
Inspect for wear 
or operation. 


THRUST SHIM 
a, Selection, page 13-125 


“+. SUPER-LOW 3RD GEAR 
Inspection, page 13-125 


COUNTERSHAFT 
Inspection, page 13-126 
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LOCKNUT 
Replace. 
110-0110 N-m 
(1170-11 kg-m, 


£ es 800-80 Ib-ft) 
SB 23 mm SPRING WASHER 
Sie © 

ae BALL BEARING 


Inspect for wear 
or operation. 


( 


Seana! 
f ip 
LTP 
f CED) 3 a 4TH GEAR 
Qo 
< COLL 


5TH GEAR 


pS Ja — 3D GEAR 
uli 
i? | yy | 
7S ’_-—_ 2ND GEAR 
TL 
Coon a00d 
w= SPACER COLLAR 
|g Selection, page 13-125 
: @ FRICTION DAMPER 
= SYNCHRO RING 
Inspection, page 13-129 


NEEDLE BEARING 
Inspect for wear 
or operation. 






Clearance Inspection 


1. Measure the clearance between the super-low 3rd 
gear and thrust shim. 
Standard: 0.03—0.08 mm 
(0.0012—0.00331 in) 
Service Limit: 0.18 mm (0.0071 in) 





SUPER-LOW 
3RD GEAR 


2. If the clearance exceeds the service limit, select the 
appropriate thrust shim for the correct clearance 
from the chart below. 


23921—PH5—900 












> 


oO 


ASG eee eos See et 


23924—PH5—900 1.98 mm (0.0780 in) 
23926—PH5—900 2.00 mm (0.0787 in) 


23927—PH5—900 2.01 mm (0.07911 in) 
23928—PH5—900 2.02 mm (0.07985 in) 





2.04 mm (0.0803 in) 





rc 


23934—PH5—900 2.08 mm (0.0819 in) 
23935—PH5—900 2.09 mm (0.0823 in) 
23936—PH5—900 2.10 mm (0.0827 in) 






corer 


1. Measure the clearance between the 2nd and 3rd 
gears. 
Standard: 0.03—0.08 mm 

(0.0012—0.0031 in) 

Service Limit: 0.18 mm (0.0071 in) 





2ND GEAR 








4TH GEAR 


2. 1f the clearance exceeds the service limit, select the 
appropriate spacer collar for the correct clearance 
from the chart below. 


[Jrant nowaen | ———taexvess 
29.03-29.05 mm (1.1429-1.1437 in) 
Fa [ 23912-1500 [28.01 29.05 mm (1421-11429) 
FB [2894-4500 [26.87 28.89 mn (1405-1 1419] 
r= | 20016:rK-300 [28.95:28.97 mm (1.14001-1405 
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Countershaft Assembly 
Disassembly 





CAUTION: Remove the gears using a press and steel 
blocks as shown. Use of a jow-tipe puller can damage 
the gear teeth. 


1. Raise the locknut tab from the groove of the shaft 
and remove the locknut and the spring washer. 


CHISEL 


TAB 


LOCKNUT 
Replace. 


4. Support 4th gear on steel blocks as shown and 
press the shaft out of ball bearing. 
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Inspection 


Inspect the surface and bearing surface for wear 
or damage, then measure the mainshaft at points 
A, B, and C. 


A: 29.000—29.015 mm 
(1.1417—1.1423) 

B: 30.464—30.480 mm 
(1.1994 — 1.2000 in) 

C: 24.987—25.000 mm 
(0.9837 —0.9843 in) 
Service Limit: A: 28.940 mm (1.1394 in) 
B: 30.410 mm (1.1972 in) 
C: 24.930 mm (0.9815 in) 


Standard: 


Inspect oil passages or damage. 


Inspect for wear or damage. 


If any part of the countershaft is less than the serv- 
ice limit, replace it with a new one. 


Inspect for runout. 


Standard: 0.02 mm (0.0071 in) 
Service Limit: 0.05 mm (0.002 in) 


NOTE: Support the countershaft at both ends as 
shown. 


Support with V-blocks 


If the runout exceeds the service limit, replace the 
countershaft with a new one. 


Countershaft Assembly Transfer Shaft 


Reassembly Replacement 





1. Install the ball bearing using the special tools and a 
press. 


1. Remove the 2—4 select lever form the clutch 
housing. 


STOPPER BOLT 


12 N-m (1.2 kg-m, 9 tb-ft} Pa 


INNER HANDLE C 


07746 —0030400 oe 


BALL BEARING 
INNER DRIVER, 25 mm 4 
07747 —0030200 


LOCK WASHER 
Replace. 
Oo 


Umm 


x1 
Install the spring washer, tighten the locknut, then 0 N-m (1.0 kg-m, 8 lb-ft) 


stake the locknut tab into groove Remove the 2—4 select fork, 2—4 select sleeve, and 


transfer spacer collar from the clutch housing. 
LOCK NUT 


110-0100 N-m 


Remove the transfer shaft, needle bearing, and trans- 
(11-70-11 kg-m, 80-0~80 lb-ft) 


fer driven gear from the transfer side of the clutch 
housing. 


TRANSFER SPACER COLLAR 


SELECT SLEEVE NEEDLE BEARING 


TRANSFER DRIVEN GEAR 
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Shift Fork, Select Fork 


Clearance Inspection 


NOTE: The synchro sleeve and synchro hub should be 
replaced as a set. 


1. Measure the clearance between the shift fork and 
synchro sleeves. 


Standard: 





SHIFT FORK 







THICKNESS 














ND 
Sead 0.45—0.65 mm 
SELECT (0.018—0.026 in) 





5TH 
SUPER LOW 


Service Limit: 


0.25—0.45 mm 
(0.010—0.018 in) 


SHIFT FORK THICKNESS 


1ST/2ND 
3RD/4TH 1.0 mm (0.039 in) 
SELECT 


5TH 
SUPER LOW 














0.8 mm (0.031 in) 





SHIFT FORK 


a ae 


SYNCHRO SLEEVE 
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If the clearance exceeds the service limit, measure 
the width of the shift fork fingers. 


Standard: 





SHIFT FORK THICKNESS 
1ST/2ND 7.4-—7.5 mm 
3RD/4TH (0.291 —0.295 in) 





SELECT 5.4—5.5 mm 
5TH (0.213—0.217 in) 
7.9—8.0 mm 
SURE TOW (0.311—0.315 in) 


SZ 


If the width of the shift fork fingers exceeds the stan- 
dard, replace the shift fork with a new one. 

If the width of the shift fork fingers is within the stan- 
dard, replace the synchro sleeve with a new one. 





Synchro Ring, Gear 


1. 


Inspection 


Inspect the synchro ring and gear. 
A: Inspect the inside of the synchro ring for wear. 


B: Inspect the synchro sleeve teeth and matching 
teeth on the synchro ring for wear (rounded off). 


GOOD WORN 


C:Inspect the synchro sleeve teeth and matching 
teeth on the gear for wear (rounded off). 


GOOD WORN 


D: Inspect the gear hub thrust surface for wear. 
E: Inspet the cone surface for wear or roughness. 


F: Inspect the teeth on all gears for uneven wear, 
scoring, galling, cracks. 


Coat the cone surface of the gear with oil and place 
the synchro ring on the matching gear. Rotate the 
ring, making sure that it does not slip. 


Measure the clearance between the ring and gear all 
the way around. 


NOTE: Hold the ring against the gear evenly while 
measureing the clearance. 


Ring-to-Gear Clearance 

Standard: 0.85—1.1 mm 
(0.0335—0.0443 in) 

Service Limit: 0.4 mm (0.0157 in} 


Double Cone synchro-to-Gear Clearance 
Standard: 
A: (Outer Synchro Ring to Synchro Cone) 
0.5—1.0 mm (0.0197—0.0394 in) 
B: (Synchro Cone to Gear) 
0.5—1.0 mm (0.0197 —0.0394 in) 
C: (Outer Synchro Ring to Gear) 
0.95—1.68 mm (0.0374—0.0661 in) 


Service Limit: 
A: 0.3 mm (0.0118 in) 
B: 0.3 mm (0.0118 in) 
C: 0.6 mm (0.0236 in) 


If the clearance exceeds the serivce limit, replace the 
synchro ring and synchro cone. 


Separate the synchro ring and gear, then coat them 
with oil. 


Install the synchro spring on the synchro ring, then 
set it aside for later reassembly. 


SYNCHRO SPRING, 


SYNCHRO RING 





GEAR 


SYNCHRO RING 


SYNCHRO CONE 
OUTER SYNCHRO RING 


INNER 
SYNCHRO GEAR 
RING 
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Synchro Sleeve, Synchro Hub 


Inspection 


1. Inspect gear teeth on all synchro hubs and sleeves 
for rounded off corners, which indicates wear. 


2. Install each hub in its mating sleeve and check for 
freedom of movement. 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


SLEEVE 





HUB 
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Installation 





Each synchro sleeve has three sets of longer teeth (120 
degrees apart) that must be matched with the three sets 
of deeper grooves in the hub when assembled. 


NOTE: Installing the synchro sleeve with its longer 
teeth in the 1st/2nd synchro hub slots will damage 
the spring ring. 


SYNCHRO 
HUB 


LONGER TEETH 


g— SYNCHRO 


I\ 
CaN HUB SLOT 


‘ Z 

AV 
Cy a 
ES 


De 


SYNCHRO 
SLEEVE 


Clutch Housing Bearing 


Replacement 


Mainshaft 


1. Remove the bal! bearing and oil seal. 





2. Drive the new oil seal into the clutch housing using 
the special tools. 





OUTER DRIVER, 42 x 47 mm 
07746—0010300 


OUTER DRIVER A 
07749—001000 


OIL SEAL 
Replace. 





3. Drive the ball bearing into the clutch housing us- 
ing the special tools. 





OUTER DRIVER, 62 x 68 mm 


07746 ~—0010500 OUTER DRIVER A 


07749—001000 


BALL BEARING 


PILOT DRIVER, 28 mm 
07746—004110 


(cont'd) 
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Clutch Housing Bearing 


Replacement (cont'd) 













Countershaft 3. Drive the needle bearing into the clutch housing us- 
1. Remove the needle bearing using the special tools, ing the special tools. 
and remove the oil guide plate. 







ADJUSTABLE BEARING 
REMOVER SET 
07JAC-PH80000 





OUTER DRIVER A 
07749—0010000 






2. Install the oil guide plate, and set the bearing onto 
the clutch housing. 





OUTER DRIVER, 52 x 55 mm 
07746—0010400 


f 








NOTE: Position the bearing with the hole facing up. 













OIL HOLE 
ee 


_/ ~*~ NEEDLE BEARING 
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Super-low 2nd shaft Transfer Shaft 
1. Remove the ball bearing using the special tools. 1. Remove the needle bearing using the special tools 


ADJUSTABLE BEARING I 
REMOVER SET x 
07JAC-PH80000 ) S 


(“5 a7 OF 


nat 
=¥ 


ET 
= 
0 
LQ. KS, 
ae = 
coms 
“—~ 
\ 


Aa ____ 
uy } 
( ‘ 
VD 6) 4 
0 
(i 


0, 


ey 

Q} S 
HG ¥ 
Sw. 
6) 


ca) 
/2 2. Install the needle bearing using the special tools. 


0 
iy 


° 


PRX NOTE: Position the bearing with the hole facing up. 


2. Install the ball bearing using the special tools. 





OUTER DRIVER A OUTER DRIVER, 72 x 75 
077490010000 07746—-0010600, 


OUTER DRIVER, 52 x 55 mm 
OUTER DRIVER A 07746—0010400 , 
07749—0010000 


13-133 





Transmission Housing Bearing Mainshaft Thrust Shim 
Replacement Adjustment -— 





























1. Remove the bearing outer race using the special 
tools. 


1. Remove the 75 mm thrust shim and oil guide plate 
form the transmission housing. 





SHIM 






ADJUSTABLE BEARING 
REMOVER SET 
07JAC-PH80000 







2. Install the bearing outer race using the special tools. 





2. Install the 3rd/4th synchro hub, spacer collar, 5th 
synchro hub, ball bearing on the mainshaft. Install 
the assembly in the transmission housing. 


3. Measure the distance @) between the end of the 
transmission housing and mainshaft. 


NOTE: 

@ Use a straight edge and feeler gauge. 

@ Measure at three locations and average the 
readings. 





MAINSHAFT 
3RD/4TH SYNCHRO HUB 


OUTER DRIVER, 37 x 40 mm 
07746—0010200 





SPACER COLLAR 






OUTER DRIVER A 
07749—0010000 






a! 


5TH SYNCHRO HUB 





<q BALL BEARING 
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Measure the distance. B between the surfaces of 
the clutch housing and bearing inner race. 


NOTE: 

@ Use a straight edge and feeler gauge. 

@ Measure at three locations and average the 
readings. 


END OF CLUTCH HOUSING 


BALL BEARING INNER RACE 


Selcet the correct thickness thrust shim as follows; 
NOTE: Do not use more than two shims. 


(Basis Formula) 
(A) + (B) — 0.8 = shim thickness 


Example of calculation; 

Distance ® (2.45 mm) + Distance @) (0.09 mm) 
= 2.14 mm subtract the spring washer height (1.00 
mm) = the required thrust shim (1.74 mm) 








75 mm Thrust Shim 






PART NUMBER 
23941 —PH8—900 
23942—PH8~—900 
23943—PH8—90 





oO 


N 
ra) 
© 
BR 
iS 
vv 
=i 
oo 
© 
© 
[@) 


N 
x) 
© 
5 
oO 
| 
ti 
< 
oO 
© 
° 


— 900 1.32 mm (0.0520 in) 
1.35 mm (0.05371 in) 


23947 —PH8— 90 
23948 —PH8—90 


23949—PH8~—900 
=900 
PH8—900 


N 
w 
co 
B 
Oo 
vu 
_L, 
© 
© 
oO 
O| CO; Oo 


N]N 
Ww} bo 
| © 
ol on 
=|0 
Lyd 
= 
x= 
o 
re) 
(o} 


23953—PH8—90 

= 
23955—PH8—90 
3956—PHE—90 
23957 —PH8~900 








nN N N 
x) x) 
© © 
ol ol 
Sy N 
| 
a") a") 
x x 
(oa) oa) 
© © 
° o) 

ol Rel Kolko} Ke) 


3958—PH8—90 1.71 mm {0.0673 in) 


N]h& 
o1o 


23960—PH8—900 1.77 mm (0.0697 in) 
3961—PH8~—90 1.80 mm (0.0709 in) 


NO 
°o 


23962 —PH8— 900 1.83 mm (0.0720 in) 
23963 —PH8—90 1.86 mm (0.0732 in 


! 


~ 


23964 —PH8—900 
3965—PH8—90 
23966 —PH8~—900 
3967—PH8—90 
=900 
3969—PHE—90 


3959 —PH8—90 1.74 mm (0.0685 in) 


N N 
oO Oo 


N 
w 
© 
@ 
© 
| 
v 
xr 
© 
© 
3° 


N 
{o) 


23970—PH8— 900 2.07 mm (0.0815 in) 
3971—PH8~— 90 2.10 mm (0.0827 in) 
23972—PH8— 900 2.13 mm (0.0839 in 


N 
jo) 


~— 


N 
oO 


3973—PH8—90: 2.16 mm (0.0850 in) 
23974 —PH8~— 900 2.19 mm (0.0862 in 
3975—PH8—90 2.22 mm (0.0874 in 







N 
(o) 


|= 


23976—PH8— 900 2.25 mm (0.0886 in 
23977 —PH8—900 2.28 mm (0.0898 in 
23978—PH8—900 2.31 mm (0.0909 in 


= 


~ 







23979—PH8—900 2.34 mm (0.0921 in 
23980—PH8—900 2.37 mm (0.0933 in 


— 


> >| >|: >| >| >} > 
2] |=) ={2|=| 2/8] 3] 218] 318/32] |<] 


~ 


(cont'd) | 
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Mainshaft Thrust Shim 
Adjustment (cont'd) 


6. Check the thrust clearance in the manner described 
below. ; 


NOTE: 

@ Clean the washer, and spring washer, thrust shim 
thoroughly before installation. 

@ install the waseher, spring washer, and thrust 
shim properly. 


a. Install the shims selected in the transmission 
housing. 
b. Install the washer and spring washer in the 


mainshaft. 
THRUST WAHSER 
| ee SPRING WASHER 


aC, a 


a N 


c. Install the mainshaft in the clutch housing. 

d. Place the transmission housing over the main- 
shaft and onto the clutch housing. 

e. Tighten the clutch and transmission housings 
with several 10 mm bolts. 


7. Check the thrust clearance in the manner described 
below. 


CAUTION: Measurement should be made at room 
temperature. 


a. Slide the mainshaft base and the collar over the 
mainshaft. 


TRANSMISSION 
HOUSING 





MAINSHAFT 
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MAINSHAFT BASE 


Sy 07GAJ—PG20130 


b. Attach the mainshaft holder to the mainshaft 

as follows: 

e Back-out the mainshaft holder bolt and 
loosen the two hex bolts. 

¢ Fit the holder over the mainshaft so its lip 
is towards the transmission. 

e Align the mainshaft holder's lip around the 
groove at the inside of the mainshaft 
splines, then tighten the hex bolts. 


MAINSHAFT HOLDER 
BOLT 





HEX 
BLOTS e 
Ke 
Se, 
-S MAINSHAFT 
HOLDER 


07GAJ—PG20110 


c. Seat the mainshaft fully by tapping its end 
with a plastic hammer. 

d. Thread the mainshaft holder bolt in until it just 
contacts the wide surface of the mainshaft 
base. 


e. Zero a dial gauge on the end of the mainshaft. 


f#. Turn the mainshaft holder bolt clockwise; 
stop turnig when the dial gauge has reached 
its maximum movement. The reading on the 
dial gauge is the amount of mainshaft end 
play. 


CAUTION: Turnig the shaft holder bolt more 
than 60 degrees after the needle of the dial 
gauge stops moving may damage the trans- 
mission. 







DIAL GAUGE 


MAGNET STAND 
BASE 
07979—PG4001 


MAINSHAFT HOLDER 
07GAJ—PG20110 


g. Clearance is correct if reading is between 
0.10—0,16 mm (0.0039—0.0063 in). 
If not, recheck necessary shim thickness. 


Super-low 2nd Shaft 
Thrust Shim Adjustment 


1. Remove the super-low 2nd shaft thrust shim. 


2. Install the synchro hub, synchro spring, synchro ring 
on the super-low 2nd shaft; install the assembly in 
the transmission housing. 


3. Measure the distance between the end of the 
transmission housing and super-low 2nd shaft. 


NOTE: 

@ Use a straight edge and feeler gauge. 

@ Measure at three locations and average the 
readings. 















SYNCHRO HUB 


= t 
FUP erncrto nine 
CAV PR 7h OS PS TPS TT) 

X SUPER-LOW 2ND 









“JJ SPACER COLLAR 
BALL BEARING 


4. Measure the distance © between the surfaces of 
the clutch housing and bearing inner race. 


NOTE: 
@ Use a straight edge and feeler gauge. 


@ Measure at three locations and average the 
readings. 


END OF CLUTCH HOUSING 


jo \ 


BALL BEARING 





5. Selcet proper shim (or shim pair) on the basis of the 
following calculations; 


NOTE: Do not use more than one shim. 


a. Add measurement in step 3 to the measure- 
ment © in step 4. 


b. Subtract the 0.07 —0.20 mm (0.0027 —0.0079 
in) from the distance in step 5-a. 


Example: 
B: 0.50 mm (0.0197 in) 
C: +1.00 mm (0.0394 in) 


1.50 mm (0.0591 in) 


Max: 1.50 mm (0.0591 in) 
-—0.07 mm (0.0028 in) 


1.43 mm (0.0563 in) 


Min: 1.50 mm (0.0591 in) 
—0.20 mm (0.0079 in) 


1.30 mm (0.0512 in) 
c. The required thrust shim is 1.40 mm (0.0551 in). 


| | PART NUMBER THICKNESS 


23750—PH8— 900 -O mm (0.0394 in) 
23751—PH8—900 -1 mm (0.0433 in) 
23752—PH8—900 -2 mm (0.0472 in) 
23753—PH8—900 .3 mm (0.0512 in} 
23754—PH8— 900 -4 mm (0.0551 in) 
23755—PH8— 900 -5 mm (0.0591 in) 
23756 —PH8—900 -6 mm (0.0633 in) 
23757 —PH8—900 -7 mm (0.0670 in) 














TaAanmMIVaAA?yY 
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Transmission 
Reassembly 




















NOTE: 3. Install the transfer shaft assembly and 2-4 select rod. 
@ Use the correct thrust shim to assure the proper main- 

shaft thrust clearance. 4. Instail the differential assembly in the clutch housing. 
@ For shim selection, refer to page 13-137. 
@ Use the correct thrust shim to assure the proper super- 5. Put the bearing on the transfer shaft. 


low 2nd shaft thrust clearance. 
@ For shim selection, refer to page 13-137. 
; ere ; . 4 DIFFERNETIAL 
. Install the oil guide plate, mainshaft thrust shim an ASSEMBLY 


super-low 2nd shaft thrust shim. 






TAPER ROLLER 


HAFT 
iia BEEARING 


cY> THRUST SHIM 
SUPER-LOW 2ND SHAFT 
SZ 
eee ae, 


THRUST SHIM 





TRANSFER : 
SHAFT 





; 6. install the spirng washer and thrust shim with the 

(C ) angle against the clutch housing as shown below. 
Install the super-low 2nd shaft, countershaft and 

mainshaft assemblies in the clutch housing. 


2. Install the oil gutter plate and oil collect plate in the 
transmission housing. 
COUNTERSHAFT ASSEMBLY 








6 x 1.0 mm MAINSHAFT SUPER-LOW 2ND SHAFT 
12 N-m (1.2 kg-m, 9 Ib-ft) ASSEMBLY 


OIL GUTTER PLATE 
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7. 





Install the super-low shift piece B and shift fork on 
the super-low shift shaft. 


Assemble the super-low shift fork shaft assembly 
with the following parts, and install them on the 
super-low 2nd shaft. 


NOTE: Note the installaion direction of the synchro 
sleeve. 


@ SUPER-LOW SYNCHRO HUB 

@ SUPER-LOW SYNCHRO SLEEVE 
@ SYNCHRO SPRING 

@ SYNCHRO RING 

©) SUPER-LOW 2ND GEAR 

© FRICTION DAMPER 

@ NEEDLE BEARING 

SPACER COLLAR 

@ BALL BEARING 


SUPER-LOW 
SHIFT FORK 


ra SHAFT 


SUPER-LOW SHIFT 
PIECE B 


5x 22 mm 
@-—~ *+—~ spRING PIN 


cena 
i 
— Replace. 
Se 


6 x 1.0 mm 
17 N-m (1.7 kg-m, 
12 Ib-ft) 









SUPER-LOW SHIFT FORK 


SUPPER-LOW 2ND SHAFT 


Install the following parts in the clutch housing; 


NOTE: 

@ Align the lug on the end of the super-low 1st shaft 
with the groove in the clutch housing. 

@ Install the spring washer with the dished end fi- 
acing down. 


@ SUPER-LOW 1ST SHAFT 
@ SPACER COLLAR 

@ SPRING WASHER 

@ THRUST WASHER 

@® THRUST NEEDLE BEARING 
@® SUPER-LOW 1ST GEAR 
@ NEEDLE BEARING 
SPACER COLLAR 

@ NEEDLE BEARING 
THRUSTNEELDE BEARING 
@ THRUST WASHER 








(cont'd) 
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Transmission 
Reassembly (cont'd) 


10. Install the reverse shift holder assembly in the clutch 
housing. 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 


Hf j REVERSE SHIFT HOLDER ASSEMBLY 






8x 14mm 
DOWEL PINS 





i 


11. Install the following parts on the mainshaft; 


1 REVERSE SHIFT FORK 
2 3RD/4TH SHIFT FORK 
3 5TH SHIFT FORK 


12. Slide the shift fork shaft down through each shift 
fork. 


NOTE: Install the shift fork shaft with the detent 
groove facing the countershaft. 


SHIFT FORK SHAFT 


S5TH/REVERSE SHIFT DETENT HOLE 


FORK SHAFT / 
| 
6 x 1.0 mm MAINSHAFT 
17 N-m (1.7 kg-m, 
12 lb-ft) 


JJ COUNTERSHAFT 





Replace. 


LOCK WASHER 
Replace. 


\ oy LOCK WASHER 


kg-m, 12 Ib-ft) 


13. Install the following parts on the counter shaft; 


1 1ST/2ND SHIFT FORK 
2 SUPER-LOW SHIFT PIECE A 
3 SUPER-LOW SHIFT LEVER 


14. Insert the steel balls and springs into the Sth shift 
fork, then slide the shift fork through each shift piece 
and shift lever. 


NOTE: Install the shift fork shaft with the detent 
hole facing the mainshaft. 


15. Install the super-low shift piece bar in the reverse 
shift holder assembly. 


1ST/2ND SHIFT FORK SHAFT SUPER-LOW SHIFT PIECE BAR 


| 5TH SHIFT FORK 
a 1ST/2ND SHIFT 
FORK SHAFT 
DETENT HO 
| | 


STEEL BALLS 


® 
LE 
C2 





SU 
= ~~ 
al 
oe €il 
ACB 
am Cy 7 
PE oO) 
REVERSE SHIFT HOLDER ASSEMBLY 

16. Install the reverse idler gear and shaft in the clutch 

housing. 
NOTE: Install the idler shaft with the threads fac- 


ing outside. 


THREADS ~— 





|< REVERSE IDLER GEAR SHAFT 








17. Apply liquid gasket to the transmission mating sur- 


20. Lower the transmission housing with the snap ring 
face of the clutch housing. 


expanded and set the snap ring in the groove of the 


counterhsaft bearing. 
NOTE: This transmission uses nogasket between 


the major housings; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- NOTE: Apply liquid gasket (P/NO8718—0001) to 


low it to cure at least 30 minutes after assembly be- the threads of the sealing bolt. 
fore filling it with oil. 


.21. Install the 32 mm sealing bolt. 







32 mm SEALING BOLT 
70 N-m (7.0 kg-m, 51 Ib-ft) 





SNAP RING PLIER 


18. Install the 14 x 20 mm dowel pins. 07LGC —0010100 


19. Install the transmission housing. 


Ao 


22. Tighten the transmission housing attaching bolts in 


the numbered sequence as shown. 
TRANSMISSION HOUSING 





2 


14 x 20 mm DOWEL PINS 





(cont'd) 
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Transmission 
Reassembly (cont'd) 





23. Install the steel ball, spring, and set bolt. 
24. Install the reverse idler shaft bolt. 
25. Install the super-low shift lever bolt. 


NOTE: Apply liquid gasket (P/N 08718—0001) to 
the threads of the super-low shift lever bolt. 


REVERSE IDLER GEAR SHAFT BOLT 
55 N-m (5.5 kg-m, 40 lb-ft) 


WASHER 
Replace. 


Replace. SET BALL 


22 N-m (2.2 kg-m, 16 lb-ft) 


SUPER-LOW SHIFT LEVER BOLT 
40 N-m (4.0 kg-m, 29 Ib-ft) 
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Transmission Assembly 


Installation 


NOTE: Differences between the 2wd and 4 wd are co- 
vered in this page. Refer to page 13-37 for the informa- 
tion not covered in this page. 


1. Install the rear mount bolts. 


12 x25 mm 


12 x 1.25 mm 60 N-m (6.0 kg-m, 43 lb-ft) 


60 N-m (6.0 kg-m, 43 !b-ft) 





14x 15 mm 
80 N-m (8.0 kg-m, 58 Ib-ft) 


2. Install the front stopper bolts. 


10 x 1.25 mm 
55 N-m (5.5 kg-m, 40 [b-ft) 








10 x 1.25 mm 
45 N-m (4.5 kg-m. 
33 Ib-ft) 















COTTER PIN LOCKNUT 
Replace. 30 N-m (3.0 kg-m, 22 lb-ft) 


Install the propeller shaft. 


4. Install the shift and selcet cables, then install the 
washers and cotter pins. 


a 


' 
Install the intermediate shaft and drivershafts. 
' 
' 


-COMPANION. FLANGE 





INTERMEDIATE SHAFT 






PROPELLER SHAFT 


32 N-m (3.2 kg-m, 23 Ib-ft) 
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Automatic Transmission 
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Special Tools 








Ref No. Tool Number | Description Qty Page Reference 
@ O7HAC—-PK40101 Housing Puller 1 14-79 
@ O7JAC —PH80000 Adjustable Bearing Remover Set 1 14-112, 113 
@-1 O7JAC —PH80100 Bearing Remover Attachment 1 14-112, 113 
@)-2 O7JAC —PH80200 Remover Handle Assembly 1 14-112, 113 
@-3 07741—0010201 Remover Weight 1 14-112, 113 
©) O7LAE—PX40000 Clutch Spring Compressor Set 1 14-106, 109 
@-1 O7GAE—PG40200 Clutch Spring Compressor Bolt 1 14-106, 109 
@)-2 O7HAE—PL50100 Clutch Spring Compressor Attachment 1 14-106, 109 
®-3 O7LAE—PX40100 Clutch Spring Compressor Attachment 1 14-106, 109 
@) O7LGC—0010100 Snap Ring Pliers 4 14-114 
® O7MAJ—PY 40100 A/T Oil Pressure Gauge Hose Assembly 1 14-56 
©-1 O7MAJ—PY40110 Oil Pressure Gauge Hose 1 14-56 
6-2 O7MAJ—PY40120 Oil Pressure Joint 1 14-56 
© 07406—0020300 A/T Oil Pressure Gauge Set 1 14-56 
©-1 07406—0020201 A/T Oil Pressure Gauge Hose 1 14-56 
@® 07406—0070000 A/T Low Pressure Gauge 1 14-56 
07746—0010500 Attachment, 62 x 68 mm 1 14-112, 113, 114 
© 07746—0010600 Attachment, 72 x 75 mm 1 14-112, 114 
07749—0010000 Driver 1 14-112, 113, 114 
@ | 07923—6890202 Mainshaft Holder 1 14-77, 120 
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Description 


The Automatic Transmission is a combination of a 3-element torque converter and dual-shaft automatic transmission 
which provides 4 speeds forward and 1 speed reverse. The entire unit is positioned in line with the engine. 


. TORQUE CONVERTER, GEARS, AND CLUTCHES 


The torque converter consists of a pump, turbine and stator, assembled in a single unit. 

They are connected to the engine crankshaft so they turn together as a unit as the engine turns. Around the outside 
of the torque converter is a ring gear which meshes with the starter pinion when the engine is being started. The entire 
torque converter assembly serves as a flywheel while transmitting power to the transmission mainshaft. 

The transmission has two parallel shafts, the mainshaft and countershaft. The mainshaft is in line with the engine crank- 
shaft. The mainshaft includes the clutches for 1st, and 2nd/4th, and gears for 3rd, 2nd, 4th, Reverse and 1st (3rd gear 
is integral with mainshaft, while reverse gear is integral with 4th gear). 

The countershaft includes 3rd clutch and gears for 3rd, and 4th, Reverse and 1st. 

Ath and reverse gears can be locked to the countershaft at its center, providing 4th gear or Reverse, depending on which 
way the selector is moved. 

The gears on the mainshaft are in constant mesh with those on the countershaft. When certain combinations of gears 
in the transmission are engaged by the clutches, power is transmitted from the mainshaft to the countershaft to provide 


[D3], [D4], [2] and [R]. 


HYDRAULIC CONTROL 


The valve assembly includes the main valve body, secondary valve body, servo valve body, modulator valve body, regu- 
lator valve body and lock-up shift valve body, through the respective separator plates. 

They are bolted to the torque converter case as an assembly. 

The main valve body contains the manual valve, 1-2 shift valve, 2-3 shift valve, 3-4 shift valve, pressure relief valve, 
2nd orifice control valve, torque converter check valve and oil pump gear. 

The secondary valve body includes the CPC valve, REV control valve, lock-up cut valve, kickdown valves, 3-2 timing 
valve, shift timing valve, 3rd orifice control valve and 4th exhaust valve. 


The servo valve body contains the accumulator pistons, 3rd orifice control valve, throttle A and B valves, and the modu- 
lator valve. The regulator valve body contains the lock-up timing valves, pressure regulator valve and lock-up control 
valve. Fluid from the regulator passes through the manual valve to the various control valves. 


The lock-up shift valve body contains the lock-up timing valve B and lock-up shift valve. The 1st, 3rd and 4th clutches 
receive oil from their respective feed pipes. 


LOCK-UP MECHANISM 


in [D4], pressurized fluid is drained from the back of the torque converter through an oil passage, causing the lock-up 
piston to be held against the torque converter cover. As this takes place. the mainshaft rotates at the same speed as 
the engine crankshaft. Together with hydraulic control, an electronic control unit optimizes the timing of the lock-up 
mechanism. 


The lock-up shift valve body controls the range of lock-up according to vehicle speed and throttle pressure. The lock-up 
timing valve controls the flow of oil to the lock-up shift valve in 3rd and 4th gear (in range). 


The lock-up cut valve is housed in the secondary valve body and prevents lock-up from taking place when the throttle 
is not opened sufficiently. 


(cont'd) 
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Description 
(cont’d) —— 





GEAR SELECTION ; 
The selector lever has six positions: [P] PARK, [R] REVERSE, [N] NEUTRAL, ist through 4th gear ranges, 1st 
through 3rd gear ranges, and 2nd gear. 


Front wheels locked; parking pawl engaged with parking gear on countershaft. All 
clutches released. 









Position 











[P] PARK 









[R] REVERSE Reverse; reverse selector engaged with countershaft reverse gear and 4th gear 


clutch locked. 













[N] NEUTRAL All clutches released. 
DRIVE General driving; starts off in 1st, shifts automatically to 2nd, 3rd, then 4th, 





(1 through 4) depending on vehicle speed and throttle position. Downshift through 3rd, 2nd 
and 1st on deceleration to stop. 

The lock-up mechanism comes into operation in [D4]. 

For rapid acceleration at highway speeds and general driving; starts off in 1st, 
shifts automatically to 2nd, then 3rd, depending on vehicle speed and throttle 


position. Downshifts through 2nd to 1st on deceleration to stop. 


















DRIVE 


(1 through 3) 









SECOND For engine braking or better traction starting off on loose or slippery surface; 
g 


stays in 2nd gear, does not shift up or down. 





Starting is possible only in [P] and [N] through the use of a slide-type, neutral-safety switch. 


POSITION INDICATOR 
A position indicator in the instrument panel shows what gear has been selected without having to look down at the console. 
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LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


TORQUE CONVERTER 











3RD CLUTCH 
2ND CLUTCH 


4TH CLUTCH 


1ST 
CLUTCH 


MAINSHAFT 


SPEED SENSOR 
ASSEMBLY 


PARKING GEAR 


COUNTER- 
SHAFT 


GOVERNOR BODY 


DIFFERENTIAL ASSEMBLY 


D15B4/D16A39 is shown. 
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Description 
Clutches —— 





The four speed automatic transmission uses hydraulically actuated clutches to engage or disengage the transmission 
gears. When clutch pressure is introduced into the clutch drum, the clutch piston is applied. This presses the friction 
discs and steel plates together, locking them so they don’t slip. Power is then transmitted through the engaged clutch 
pack to its hub-mounted gear. 


Likewise, when clutch pressure is bled from the clutch pack, the piston releases the friction discs and steel plates, and 
they are free to slide past each other while disengaged. This allows the gear to spin independently of its shaft, transmit- 
ting no power. 


[1st Clutch] 
The first clutch engages/disengages first gear, and is located at the end of the mainshaft, just behind the R side cover. 
The first clutch is supplied clutch pressure by its oil feed pipe within the mainshaft. 


[2nd Clutch] 

The second clutch engages/disengages second gear, and is located at the center of the mainshaft. The second clutch 
is joined back-to-back to the fourth clutch. The second clutch is supplied clutch pressure through the mainshaft by a 
circuit connected to the regulator valve body. 


[3rd Clutch] 
The third clutch engages/disengages third gear, and is located at the end of the countershaft, opposite the R side cover. 
The third clutch is supplied clutch pressure by its oil feed pipe within the countershaft. 


[4th Clutch] 

The fourth clutch engages/disengages fourth gear, as well as reverse gear, and is located at the center of the mainshaft. 
The fourth clutch is joined back-to-back to the second clutch. The fourth clutch is supplied clutch pressure by its oil 
feed pipe within the mainshaft. : 


[One-way Clutch] 

The one-way clutch is positioned between the parking gear and first gear, with the parking gear splined to the counter- 
shaft. The first gear provides the outer race surface, and the parking gear provides the inner race surface. The one-way 
clutch locks up when power is transmitted from the mainshaft first gear to the countershaft first gear. 

The first clutch and gears remain engaged in the 1st, 2nd, 3rd, and 4th gear ranges in the [Da], or [2] position. 
However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutches /gears are applied in the [Da], or 
position. This is because the increased rotational speed of the gears on the countershaft over-ride the locking ‘‘speed 
range’ of the one-way clutch. Thereafter, the one-way clutch free-wheels with the first clutch still engaged. 


COUNTERSHAFT 1ST GEAR 
LOCKS FREE 


SPRAG 





LOCKS FREE 


PARKING GEAR 


NOTE: View from R. side cover side. 
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RING GEAR 


MAINSHAFT 
2ND GEAR 
LOCK-UP CLUTCH 
PISTON 
2 2ND CLUTCH 
MAINSHAFT 
3RD GEAR 4TH CLUTCH 
| _—— MAINSHAFT 4TH GEAR 













MAINSHAFT REVERSE GEAR 


MAINSHAFT 1ST GEAR 
1ST CLUTCH 


MAINSHAFT 


el 


ar 


ete 


ii 
es 


! i 


a. 





EN 







SJ 


(Ailsa ao = 
=| 


== 
bf _ 
ry 










So || 
———= 


by 4 iA 
S| mo Pr 
ia 
‘aly 


COUNTERSHAFT 


ONE-WAY CLUTCH 
PARKING GEAR 


; ie : i Ww COUNTERSHAFT 

1 ; om | 1ST GEAR 

US Sy ree as COUNTERSHAFT 

se REVERSE GEAR 
REVERSE SELECTOR HUB 

COUNTERSHAFT 4TH GEAR 

_COUNTERSHAFT 2ND GEAR 

COUNTERSHAFT 3RD GEAR 


3RD CLUTCH 








TORQUE CONVERTER 


FINAL DRIVEN GEAR 


(cont'd) 
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Description 
Clutches (cont'd) 


Lock-up Clutch 

1. Operation (clutch on) 

With the lock-up clutch on, the oil in the chamber between the torque converter cover and lock-up piston is discharged, 
and the converter oil exerts pressure through the piston against the converter cover. As a result, the converter turbine 
is locked on the converter cover firmly. The effect is to bypass the converter, thereby placing the car in direct drive. 


We leea nee meee LOCK-UP PISTON DAMPER SPRING 
Engine wi t—~—~—“‘(‘i‘é“‘(‘( (all RS 

un TORQUE CONVERTER 

Drive plate COVER COMP 


ee converter cover 
coe piston 

patties spring 

Tate 

risinaees coma) - 






To oil cooler 
INLET OUTLET 


| 






2. Operation (clutch off) : 
With the lock-up clutch off, the oil flows in the reverse of CLUTCH ON. As a result, the lock-up piston is moved away 
from the converter cover; that is, the torque converter lock-up is released. 


Power flow 


Engine 

| 

Drive plate 

1 

Torque converter cover 
| 


Pump 

| 

Turbine To oil cooler 
— 

} Ww INLET 

Mainshaft ri 
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Power Flow 


TORQUE 1ST GEAR | 1ST GEAR | 2ND GEAR | 3RD GEAR REVERSE PARKING 


CON- 1ST ONE-WAY 2ND 3RD 
VERTER CLUTCH CLUTCH CLUTCH CLUTCH GEAR CLUTCH BEAR cas 





























?) 
< [6 
Looe On ee eae 


*: Although the 1st clutch engages, driving power in not transmitted as the one-way 











O: Engaged x: Not Engaged 
clutch races. 
OIL PUMP 


2ND CLUTCH 
MAINSHAFT 


MAINSHAFT REVERSE GEAR 
2ND GEAR 4TH CLUTCH 
E MAINSHAFT 1ST 
MAINSHAFT oe ee re 
3RD GEAR \ Py ST CLUTCH 
aa 


[feat Fain fi § 
cc : 





MAINSHAFT 


~t——— PARKING GEAR 





MAINSHAFT 
‘ 4TH GEAR = 
= 1 COUNTERSHAFT 
Zz 3F3 COUNTERSHAFT 335] 
E 4TH GEAR vs ONE-WAY CLUTCH 
b-4 hae 
3 COUNTERSHAFT 
TORQUE CONVERTER (CCT) BNI GERR i Tae 
COUNTERSHAFT 
sila laa COUNTERSHAFT 1ST GEAR 
3RD CLUTCH COUNTERSHAFT 
REVERSE GEAR 
SERVO.VALVE REVERSE SELECTOR 
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Description 
Power Flow (cont'd) 





Power transmission channels are shown in the following figures classified by positions [N], [2], [D3], [D4], [R] and [P]. 





[N] Position 

Each clutch is not connected because hydraulic pressure is retained by the manual valve in the main valve body. 

(1) Starting the engine causes the oil pump to operate immediately, filling the torque converter with ATF. 

(2) Power is not transmitted to the countershaft because the 1st to the 4th clutches are releasaed (i.e. these clutches 
have received no hydraulic pressure). 

(3) Despite the clutch being released, the torque converter, oil pump and mainshaft rotate. 
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[2] Position 


Position is fixed at the 2nd speed. 

Hydraulic pressure is applied to the 2nd clutch, which is then connected. Engine motive power is transmitted via the 
torque converter to the mainshaft. Because the 2nd clutch is connected, motive power is transmitted from the mainshaft 
2nd gear to the countershaft 2nd gear. 
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Description 
Power Flow (cont'd) 





or Position 


In or position, the throttle valve opening (engine load) is balanced with the car speed so as to transmit power 
to the optimal gear of the 1st, 2nd, 3rd and 4th gears (in position). Transmission channels are shown below for 
each gear. 


or Position, 1st speed 


(1) Hydraulic pressure is applied to the 1st clutch, resulting in clutch engagement. Engine power is transmitted via the 
torque converter to the mainshaft. Because the 1st clutch is engaged, power is transmitted from the mainshaft 1st 
gear to the counter shaft 1st gear. 

(2) Power is then transmitted from the one-way clutch to the parking gear and then to the countershaft. 
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or Position, 2nd speed 


(1) Hydraulic pressure is applied to the 2nd clutch, resulting in clutch engagement. Engine power is transmitted via the 
torque converter to the mainshaft. Because the 2nd clutch is engaged, power is transmitted from the mainshaft 2nd 


gear to the countershaft 2nd gear. 


(2) When driving in the 2nd speed also, the 1st clutch is engaged. The 2nd speed mechanism rotates the countershaft 
faster than the 1st speed mechanism due to the gear ratio difference. This causes the one-way clutch to rotate idly, 
resulting in no power being received from the 1st speed mechanism. 
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Description 
Power Flow (cont’d) 





or Position, 3rd speed 


(1) Hydraulic pressure is applied to the 3rd clutch, resulting in clutch engagement. Engine power is transmitted via the 
torque converter to the mainshaft, then from the mainshaft 3rd gear to the countershaft 3rd gear. 

{2) Because the 3rd clutch is engaged, power is transmitted from the 3rd clutch to the countershaft, thus output can 
be obtained from the transmission. 
In 3rd speed also, the 1st clutch is engaged, but without receiving power from the 1st speed mechanism for the 
same reason as in the case of 2nd speed. 
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Position, 4th speed 


Hydraulic pressure is applied to the 4th clutch, resulting in clutch engagement. Engine power is transmitted via the tor- 
que converter to the mainshaft, via the 4th clutch to the mainshaft 4th gear, then to the countershaft-mounted counter- 
shaft 4th gear, then via the selector hub to the countershaft. Thus output can be obtained from the transmission. 
In 4th speed also, the 1st clutch is engaged, but without receiving power from the 1st speed mechanism for the same 
reason as in the case of 2nd speed. 
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Description 
Power Flow (cont'd) 





[R] Position 

(1) The hydraulic pressure channel is switched by the manual valve to the 4th clutch and the servo valve, thus the 4th 
clutch is engaged. 

(2) Hydraulic pressure acts on the shift fork shaft. The shift fork interlocking with the shift fork shaft causes the reverse 
selector to mesh with the reverse hub and the countershaft reverse gear. 

(3) Engine power is transmitted via the torque converter to the mainshaft. Because the 4th clutch is engaged, the power 
drives mainshaft 4th and reverse gears united with the 4th clutch. Because, at this time, hydraulic pressure is ap- 
plied to the servo valve, the reverse selector moves toward the countershaft reverse gear. This causes the power 
from the mainshaft reverse gear to change its rotation direction via the reverse idle gear. This power is then transmit- 
ted to the countershaft reverse gear, selector hub and then to the countershaft. 
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[P] Position 





In [P] position, hydraulic pressure is not applied to each clutch resulting in idle rotation of the mainshaft, just like in 


position. However, the mechanical parking mechanism interlocking with the manual vale causes the parking pawl to mesh 
with the parking gear, thereby locking the countershait. 
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Description 
Hydraulic Control 





in the hydraulic control unit, the regulator valve, manual valve and oil pump connected to the torque converter are unified 
and contained inside the valve body. The valve body includes the main valve body. the regulator valve body, the secon- 
dary valve body, the servo body, and the lock-up valve body. 

The oil pump is driven by splines on the right end of the torque converter which is attached to the engine. Oil flows 
through the regulator valve, to maintain specified pressure through the main valve body to the manual valve, governor 
valve, and servo body, directing pressure to each of the clutches. 
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Regulator Valve 


The regulator valve maintains a constant hydraulic pressure sent from the oil pump to the hydraulic control system. while 
also furnishing oil to the lubricating system and torque converter. 

Oil flows through B and B’. The oil which enters through B flows through the valve orifice to A pushing the regulator 
valve to the right. According to the level of hydraulic pressure through B, the position of the valve changes, and the 
amount of the oil through B’. from D thus changes. This operation is continued, thus maintaining the line pressure. 
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Stator Reaction Hydraulic Pressure Control 

Hydraulic pressure increase according to torque is performed by the regulator valve using stator torque reaction. The 
stator shaft is splined in the stator and its arm end contacts the regulator spring cap. When the car is accelerating or 
climbing (Torque Converter Range), stator torque reaction acts on the stator shaft and the stator arm pushes the regula- 
tor spring cap ™ direction in proportion to the reaction. The spring compresses and the valve moves to increase the 
regulated control pressure or line pressure. Line pressure is maximum when the stator reaction is maximum. 
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Description 
Hydraulic Control (cont'd) 













Oil Pump 

The external tooth gear type oil pump consists of a housing united with the main valve body, a pump drive gear, a pump 

driven gear, and a pump shaft. the oil pump is installed on the torque converter housing. The pump’s driving force is 

transmitted by the torque converter pump (directly connected to the engine) to the pump drive gear that is connected 

by a spline to the pump shaft. The gears are provided in the housing. The intake and exhaust lines and the torque convert- 
. er line are provided in the housing. 
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Hydraulic Flow D12B1/D15B3 
< DESCRIPTION Kin DESCRIPTION DESCRIPTION DESCTIPTION 
° OF PRESSURE OF PRESSURE OF PRESSURE OF PRESSURE 
4TH CLUTCH TORQUE CONVERTER 


1 LINE 1ST CLUTCH 

2 t t t 

3 t 2ND CLUTCH t 

3 THROTTLE A OIL COOLER 


t 

t 51 t RQUE CONVERTER 
! 

t 























’ 











| 55 | THROTTLE 8 LUBRICATION 
t TORQUE CONVERTER 











3RD CLUTCH GOVERNOR { 
t SUCTION 

















MODULATOR 











[N] Position 
When the manual valve is in neutral, it prevents oil from flowing to the shift valves and clutches. The regulator valve 


serves to maintain the line pressure at a constant level. The torque converter check valve prevents oil pressure within 
the torque converter from falling below a predetemined limit. 
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Description 
Hydraulic Flow D12B1/D15B3 (cont‘d) 





[2] Position 


Oil from the oil pump travels through the manual valve to the second clutch; second clutch is on. lt also flows through 
the governor valve to the 1-2 and 2-3 shift valves. The modulator and throttle valves also receive oil from the pump. 
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or Position 


1. 1st speed 

The manual valve directs oil to the first clutch through the port (4) and inlet (10). Line pressure is applied to the governor 
valve, modulator valve and throttle valves. In this transmission, two pressures from throttle valve A and the governor 
valve oppose each other in attempting to move the shift valves. In the Ist speed range, the 1-2 shift valve is moved to 
the right since the pressure (60) from the governor valve is lower than the pressure (50) from throttle valve A. With 
the 1-2 shift valve moved to the right, no oil is directed to the 2nd, 3rd and 4th clutches; that is, only the first clutch is on. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. (cont'd) 
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Description 
Hydraulic Flow D12B1/D15B3 (cont'd) 





or Position 


2. 2nd speed 

As the vehicle picks up speed, this increase oil pressure from the governor valve. This pressure is applied to one end 
of the 1-2 shift valve. When governor pressure (60) exceeds throttle pressure (50) and spring force combination, the 
1-2 shift valve is moved to the left. This causes the transmission to upshift from first to second by admitting line pressure 
(5) to the 2nd clutch through the 2-3 shift valve and manual valve. The accumulator reduces shock during shifting. The 
first clutch remains on during this series of operations but no power is transmitted through this clutch since it is freewheeling 
on the one-way clutch. At times the line pressure (5) from the LC shift valve through the LC timing valve A is cut by 
the LC cut valve or LC timing valve A so the lock-up clutch remains released. 
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or Position 


3. 3rd speed 


With a further increase in vehicle speed, the governor pressure (60) is sufficient to overcome the throttle pressure (50) 
and spring force combination working on the end of the 2-3 shift valve. The 2-3 shift valve is moved to the left. This 
moves the shift valve to cut off line pressure (5) from the 2nd clutch. As the 2-3 shift valve so moves, it transmits line 
pressure (5) to the 3rd clutch through an accumulator and causes the transmission to up shift from second to third. As 
in the 2nd speed range, no power is transmitted through the first clutch because it is freewheeling on the one-way clutch. 
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Description 
Hydraulic Flow D12B1/D15B3 (cont'd) 

























Position 

4. 4th speed 

The governor pressure passes through the manual valve and shift timing valve on it way to the 3-4 shift valve. As the 
governor pressure increases with vehicle speed, it exceeds the throttle A pressure applied on the other end of the 3-4 
shift valve and the spring force combination. The 3-4 shift valve is moved to the left. The line pressure passage to the 
3rd clutch (30) is closed and the passage to the 4th clutch (42) is opened by the movement of 3-4 shiit valve. The 4th 
clutch pressure line is then pressurized to engage the 4th clutch. At the same time remaining 3rd clutch pressure is released 
by the movement of the 3rd orifice control valve as it opens the X exhaust port for the remaining pressure of the 3rd 
clutch. The 4th clutch pressure is also applied on LC timing valve A to raise the lock-up release point approx. 30 km/h 
so that quick acceleration at kick down from the 4th speed range remains possible. The other 4th clutch pressure is 
transmitted to the kick down valve to hold the remaining 4th clutch pressure high during kick down from the 4th speed 
range in order to reduce kick down shock. This remaining 4th clutch pressure acts to release the lock-up clutch by cutting 
line pressure (5) at the LC cut valve. 
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[R] Position 


When the select level is placed in Reverse, this moves the manual valve, allowing line pressure (3) to travel to the servo 
valve through the reverse control valve. The reverse shift fork, which is installed on the servo valve, moves the selector 
into reverse gear. At the end of the servo valve stroke, the line pressure passage (3’) opens and the 4th clutch pressure 
line is pressurized. Provision are made to guard against accidental shifting into reverse while the vehicle is in motion. 
When vehicle speed reaches a certain level (approx. 30 km/h), line pressure is cut by the governor pressure (60) which 
activates the reverse control valve. 

When shifting from the [R] to the [D4], or|2| position, the servo control valve is moved to the left by first or second 


clutch pressure. The servo control valve combines with the reverse shift fork shaft detent system to control movement 
of the servo valve. 
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Description 
Hydraulic Flow D12B1/D15B3 (cont'd) 


[P] Position 


The flow of fluid through the torque converter is the same as in the [N] position. The line pressure (1) becomes the line 
pressure (3) as it passes the manual valve. The line pressure (3) flows through the reverse control valve to the servo 
valve, causing the reverse shift fork to be moved to the reverse position same as in the [R] position. 

However, the hydraulic pressure is not supplied to the clutches. The power is not transmitted. 
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Lock-up System D12B1/D15B3 


Lock-up Operation 
1. Description 


Lock-Up comes into operation in the position 2nd speed or above, depending on the vehicle speed, the opening 
of the throttle, etc. for improved fuel economy and quieter operation. 
2. Major Components 


The L/C cut valve, L/C timing valve A, L/C shift valve, L/C timing valve B and L/C control valve combines to actuate 
the L/C clutch. 
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Description 
Lock-up System D12B1/D15B3 (cont'd) 





3. Operation 

(1) When the throttle opening is at predetermined value or higher in the position 2nd speed or above, the throttle 
B pressure is applied to at the end of the L/C cut valve, causing the valve to move to the left. This uncovers the 
oil port, leading the line pressure to the L/C timing valve A. 

(2) Governor pressure works on the end of the L/C timing valve A only in the [D4] position. Thus, as the governor 
pressure increases, the L/C timing valve A is moved to the right, leading the line pressure from the L/C cut valve 
to the L/C shift valve through the L/C timing valve A. 
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(3) As the line pressure is applied to the right end of the L/C shift valve, the valve is moved to the left. 

(4) Torque converter pressure from the regulator valve then flows through the L/C shift valve into the torque converter 
from the right side (back side) of the L/C piston. 

(5) Pressure in the right side of the L/C piston makes the L/C piston stroke and locks up the L/C clutch. 

At the same time, the torque converter pressure in the L/C control valve from the L/C shift valve and L/C timing 
valve B is applied on the left side of the L/C piston. However, this pressure is maintained lower than the pressure 
on the other side by the two opposing pressures working on both sides of the plunger in the L/C control valve. In 
this way, lock-up capacity is controlled. The position of the plunger in the L/C timing valve B determines the lock-up 
control, or full lock-up mode. If the throttle A pressure working on the left end of the L/C timing valve B plunger 
is greater than the governor pressure on the right end, lock-up capacity is controlled. Full lock-up is achieved in the 
opposite case as the pressure to the left (back) side of the L/C piston is cut by the timing valve B and the remaining 
pressure is released from the orifice of the L/C control valve. 

(6) When the throttle opening is below the predetermined valve, the throttle B pressure is lowered gradually, causing 
the L/C timing valve A to move to the left. At the same time, the L/C cut valve and L/C shift valve are also moved 
to the right. 

(7) As the L/C shift valve is moved to the right, the torque converter circuit switches to the left (back) side of the L/C 
piston to release the lock-up. THROTTLE B PRESSURE 
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Description 
Hydraulic Flow D15B4/D16A9 
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When the manual valve is in neutral, it prevents the oil from flowing to the shift valves and clutches. 
The regulator valve maintains the line pressure at a constant level. 
The torque converter check valve prevents oil pressure within the torque converter from falling below a predetemined limit. 
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[2] Position 


Oil from the oil pump travels through the manual valve to the second clutch; the second clutch is on. It also flows through 
the governor valve to the 1-2 and 2-3 shift valves. The modulator valve and throttle valve B receive the oi! from the 
pump. The throttle valve A receives the oif from the modulator valve. 
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Description 
Hydraulic Flow D15B4/D16A9 (cont'd) 





or Position 


1. 1st speed 

The manual valve directs the oil to the first clutch through the port (4) and inlet (10). The line pressure is applied to the 
governor valve, modulator valve and throttle valves. In this transmission, two pressures from the throttle valve A and 
governor valve oppose each other in attempting to move the shift valves. In the first gear range, the 1-2 shift valve is 
moved to the right since the pressure (60) from the governor valve is lower than the pressure (50) from the throttle valve 
A. With the 1-2 shift valve moved to the right, no oil is directed to the 2nd, 3rd and 4th clutches; that is, only the first 
clutch is on. 
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or Position 

2. 2nd speed 

The flow of fluid up the 1-2 and 2-3 shift valve is the same as in first gear. When the vehicle speed reaches the prescribed 
value, the governer pressure increases. At the 1-2 shift valve, the governer pressure (60) overcomes the throttle A pres- 
sure and spring force combination. The 1-2 shift valve is moved to the left. The movement of the 1-2 shift valve causes 
the hydraulic pressure lines to be changed. The line pressure (2) at the manual valve becomes line pressure (4), passing 
through the clutch pressure control valve and 1-2 shift valve, becoming line pressure )5), and on to the 2-3 shift valve. 
The 2-3 shift valve causes the line pressure (5) to become second clutch pressure (23). This pressure passes through 
the orifice and manual valve to the second clutch and second accumulator, consequently the vehicle will move as the 
engine power is transmitted. 

The hydraulic pressure also flows to the first clutch. However no power will transmit by means of the one-way clutch. 
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Description 
Hydraulic Flow D15B4/D16A9 (cont'd) 





or Position 


3. 3rd speed 

The flow of fluid up to the 1-2 and 2-3 shift valve is the same as in second gear. When the vehicle speed reaches the 
prescribed value, the governer pressure increases. In the 2-3 shift valve, the governer pressure overcomes the throttle 
A pressure (50) and spring force combination. The 2-3 shift valve is moved to the left. The movement of the 2-3 shift 
valve causes hydraulic line pressure to be changed and the oil port leading to the second clutch is closed. The line pres- 
sure passes through the manual valve, clutch pressure control valve, 1-2 and 3-4 shift valves to the third clutch and 
third accumulator, consequently the vehicle will move as the engine power is transmitted. 

The hydraulic pressure also flows to the first clutch. However no power will transmit by means of the one-way clutch 
as in second gear. 
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Position 

4. 4th speed 

The flow of fluid up to the 1-2, 2-3 and 3-4 shift valve is same as in the third gear. 

The governer pressure is not directed by the manual valve and flows through the shift timig valve to the 3-4 shift valve. 
When the vehicle speed reaches the prescribed value, the governer pressure increases. In the 3-4 shift valve, the govern- 
er overcomes the throttle A pressure and spring force combination. The 3-4 shift valve is moved to the left. The pressure 
(61) movement of the 3-4 shift valve cause the hydraulic pressure line to be changed and the oil port leading to the third 
clutch is closed. The line pressure passes through the manual valve, clutch pressure control valve, 1-2 shift valve, 2-3 
shift valve, 3-4 shift valve and manual valve to the fourth clutch and fourth accumulator, consequently the vehicle will 
move as the engine power is transmitted. 


The hydraulic pressure also flows to the first clutch. However no power will transmit by means of the one-way clutch 
as in second and third gears. 
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Description 


Hydraulic Flow D15B4/D16A9 (cont'd) 


[R] Position 





The flow of fluid through the torque converter circuit is the same as in the [N] position. The fluid (1) from the oil pump 
flows through the manual valve and becomes the line pressure (3). It passes through the reverse contro! valve to the 
servo valve, causing the shift fork shaft to be moved in the reverse direction. Also the fluid (3’) flows through the manual 
valve to the fourth clutch; the power is transmitted through the fourth clutch. 
When driving forward and at about 30 km/h and the gear shift lever is shifted to the [R| position, the governer pressure 
(60) moves the reverse control valve to the left. This results in cutting off the oil passage which has line pressure (3) 
and is directed to the servo valve. Even though the manual vaive is set to the [R] position, the transmission will not shift 


into reverse gear. 
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[P] Position 


The flow of fluid through the torque converter is the same as in the [N] position. The line pressure (1) becomes the line 
pressure (3) as it passes the manual! valve. The line pressure (3) flows through the reverse control valve to the servo 
valve, causing the reverse shift fork to be moved to the reverse position same as in the [R] position. However, 
the hydraulic pressure is not supplied to the clutches. The power is not transmitted. 
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Description 
Lock-up System D15B4/D16A9 





Lock-UP Operation 

1. No Lock-Up 

The pressurized fluid regulated by the modulator works on both ends of the lock-up shift valve and on the left side of 
the lock-up control valve. Since, under this condition, the pressures working on both ends of the lock-up shift valve are 
equal, the shift valve is moved to the right by the tension of the valve spring alone. The fluid from the oil pump will flows 
through the left side of the lock-up clutch to the torque converter; i.e., the lock-up clutch is in OFF condition. 
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NOTE: When used, ‘‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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2. Partial Lock-Up 

Lock-Up Control Solenoid Valave A: ON Lock-up Control Solenoid Valve B: OFF 
The ECU switches the solenoid valve A to ON to release the modulator pressure in the left cavity of the lock-up shift 
valve. The modulator pressure in the right cavity of the lock-up shift valve overcomes the spring force, thus the lock-up 
shift vaive is moved to the left side. 
The torque converter pressure is separated to the two passages: 

Torque Converter Inner Pressure: entered into right side—to engage lock-up clutch 

Torque Converter Back Pressure: entered into left side—to disengage lock-up clutch 
The back pressure (F2) is regulated by the lock-up control valve, whereas the position of the lock-up timing valve B is 
determined by the governor pressure, tension of the valve spring and pressure regulated by the governor. Also the posi- 
tion of the lock-up control valve is determined by the throttle B pressure, back pressure of the lock-up control valve and 
torque converter pressure regulated by the check valve. In low speed range, the throttle B pressure working on the right 
side of the lock-up control valve is low, causing the valve to be moved to the right. With the lock-up control solenoid 
valve B kept off, the modulator pressure is maintained in the left end of the lock-up control valve; in other words, the 
lock-up control valve is moved byt slightly to the left side. This slight movement of the lock-up control valve causes 
the back pressure to be lowered slightly, resulting in partial. 
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Description 
Lock-up System D15B4/D16A9 (cont'd) 


3. Half Lock-up 

Lock-up Control Solenoid Vaive A: ON Lock-up Control Solenoid Valve B: ON 
The modulator pressure is released by the solenoid valve B, causing the modulator pressure in the left cavity of the lock- 
up control valve to lower. 
Also, the throttle A pressure in the left cavity of the lock-up timing valve B is low. However the governor pressure is 
still low at this time, consequently the lock-up timing valve B is kept on the right side by the spring force. 
With the lock-up control solenoid valve B turned ON, the lock-up control valve is moved somewhat to the left side, caus- 
ing the back pressure (F2) to lower. This allows a greater amount of the fluid (F1) to work on the lock-up clutch so as 
to engage the clutch. The back pressure (F2) which still exists prevents the clutch from engaging fully. 
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4. Full Lock-up 

Lock-up Control Solenoid Valve A: ON Lock-up Controi Solenoid Valve B: ON 
When the vehicle speed further increases, the governor pressure is increased. 
The lock-up timing valve B overcomes the spring force and moves to the left side. Also this valve closes the oil port 
leading to the torque converter check valve. 
Under this condition, the throttle B pressure working on the right end of the lock-up control valve becomes greater than 
that on the left end (modulator pressure in the left end has already been released by the solenoid valve B); i. e., the lock- 


up control valve is moved to the left. As this happens, the torque converter back pressure is released fully, causing the 
lock-up clutch to be engaged fully. 
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Description 
Lock-up System D15B4/D16AQ9 (cont'd) 


5. Deceleration Lock-Up 


Lock-Up 


Control Solenoid Valve A: ON Lock-Up Contro! Solenoid Valve B: Duty Operation (ON < OFF) 


The ECU switches the solenoid valve B to on and off alternately in high speed under certain condition. The slight lock-up 
and half lock-up regions are maintained so as to lock the torque converter properly. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Electronic Lock-up Control System 


The electronic lock-up control system consists of the ECU, sensors, and 2 solenoid valves. Lock-up is electronically con- 
trolled for comfortable driving under all conditions. 
The ECU is located under the dashboard on the passenger’s side. 


Lock-up control 

From sensor input signals, the ECU detects whether to turn the lock-up ON or OFF and activates lock-up control solenoid 
valve A and/or B accordingly. 

The combination of driving signals to lock-up contro! solenoid valves A and B is shown in the table below. 


; Solenoid valve 
Lock-up condition 
Lock-up OFF 
Lock-up, slight 
Lock-up, half 
Lock-up, full 





Lock-up Duty operation 
during deceleration OFF — ON 








ECU 


Vehicle Speed Signal 


Throttle Angle 
Signal 






Lock-up Control 
Solenoid Valve A 






Lock-up 
Control 


Lock-up Control 
Solenoid Valve B 


Check Engine 
Warning Light 


Brake Light 
Switch Signal 


Coolant Temperature 


Signal Self-Diagnosis 


Indicator 


. Shift Position Signal : 
GEG GY GE ae GE ee 


Self-Diagnosis 
Function 


Engine RPM 
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Troubleshooting 


Electrical Troubleshooting D15B4/D16A9 


If the lock-up control system is suspected to be faulty, do the following: 


1. 


Check the Check Engine Light (B16A9) or PGM-CARB control unit LED (D15B4). 

D16A9 

-1. lf the Check Engine Light comes on, check and inspect PGM-FI system according to PGM-FI Troubleshooting 
(See Section 11). 


D15B4 
-1. If the LED blinks, check and inspect PGM-CARB system according to PGM-CARB troubleshooting (See Section 11). 


D16A9 D15B4 


ooo000; 





Zz 
CA 






PGM-CARB 
CONTROL 
UNIT 





CHECK ENGINE LIGHT 


D16A9: If the Check Engine Light does not come on or blink other than nineteen times; 
D15B4: If the LED does not blink other than eleven times; 
Check and inspect according to the Symptom-to-Component Chart (14-48 thru 51). 


Check the lock-up contro! solenoid valve (14-47). 
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Lock-up Control Solenoid Valve A/B (D15B4/D16A9) 


Test Replacement 





NOTE: Lock-up control solenoid valves A and B must be 
removed/replaced as an assembly. 


1. 


Disconnect the connector from the lock-up control 
solenoid valve A/B. 


Measure the resistance between the No. 1 terminal 
(SOL. V A) of the lock-up control solenoid valve con- 
nector and body ground and between the No. 2 ter- 
minal (SOL. V B) and body ground. 


STANDARD: 14.1—15.5 © (at 25°C) 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


View from 
terminal side. 


Replace the lock-up control solenoid vaive assem- 
bly if the resistance is out of specification. 


Connect the No. 1 terminal of the lock-up control 
solenoid valve connector to the battery positive ter- 
minal and body ground. A clicking sound should be 
heard. Connect the No. 2 terminal to the battery 
positive terminal and body ground. 
A clicking sound should be heard. 


If not, check for continuity between the ECU A19 
or A17 harness and body ground (See Section 11). 


Replace the lock-up control solenoid valve assem- 
bly if there is continuity between the ECU A19 or 
A17 harness and body ground (See Section 11). 








Remove the mounting bolts and lock-up control sole- 
noid valve assembly. 


NOTE: Be sure to remove or replace the lock-up con- 
trol solenoid valves A and B as an assembly. 


Check the lock-up control solenoid valve oil passages 
for dust or dirt and replace as an assembly, if 
necessary. 


LOCK-UP CONTROL 6 x 1.0 mm 
SOLENOID VALVE 12 Nem 
ASSEMBLY (1.2 kg-m, 9 Ib-ft) 


BASE GASKET 
Replace. 


Clean the mounting surface 
and oil passage. 


Clean the mounting surface and oil passages of the 
lock-up control solenoid valve assembly and install 
a new base gasket. 


Check the connector for rust, dirt or oil and recon- 
nect it securely. 
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Hydraulic System 


Symptom-to-Component Chart ———__ 







Check these items on the 
NOTES CHART 





Check these items on the 
PROBABLE CAUSE LIST 


1,6, 7, 16 


8, 29, 44, 48 


SYMPTOM 

















Engine runs, but car does not move in any gear. 
Car moves in [R] and [2], but not in or [Da]. 
Car moves in [Ds], [Da], [R], but not in [2]. 

Car moves in [Ds], [Da], [2], but not in [R]. 1, 11, 22, 34, 38, 39, 
40 


Car moves in [N]. 1, 8, 9, 10, 11, 46, 
47 






















Excessive idle vibration. 

Slips in all gears. 

No engine braking in position. 
Slips in 1st gear. 
Slips in 2nd gear. 
Slips in 3rd gear. 
Slips in 4th gear. 
Slips in reverse gear. 11, 32, 34 
Flares on 1—2 upshift. 3, 15 


Flares on 2—3 upshift. 3, 15, 24, 44 

















8, 29, 44, 48 
9, 20, 23, 30, 49 

10, 21, 23, 31, 44 
11, 23, 32 













































































Flares on 3—4 upshift. 3, 15, 25, 44 

No upshift, trans stays in low gear. 14, 19, 23 

No downshift to low gear. 

Erratic shifting. 2, 14, 26 

Harsh shift (up and down shifting). 
47 

Harsh shift (1—2). 

Harsh shift (2—3). 2, 10, 23, 24 

Harsh shift (3—4). 2,11, 23, 25 

Harsh kick-down shifts. 2, 23, 27, 28 

Harsh kick-down shift (2—1). PAGioo = ell 

Harsh downshift at closed throttle. 15 

Harsh shift when manually shifting to [1]. 33 


43, 50 
Axle(s) stuck in trans. 43 
Ratcheting noise when shifting into [R]. 6, 7, 38, 39, 40 


Ratcheting noise when shifting from [R] to [P] or from 38, 39, 40, 45 L,aQ 
[R] to [N}. 
K, L, Q 
L, Q@ 

















Noise from trans in all selector lever positions. 6, 17 

Noise from trans only when wheels are rolling. 39, 42 

Gear whine, rpm related (pitch changes with shifts). 8, 13, 41 K, L, Q 
Gear whine, speed related (pitch changes with speed). 38, 42 ,a 














L 
Trans will not shift into 4th gear in [Da]. 1, 21, 28, 32 L 
Lock-up clutch does not lock up smoothly. 17, 36, 37 L 
Lock-up clutch does not operate properly. 2, 3, 15, 18, 35, 36, 
37 
Transmission has multitude of problems shifting. 43 L,Q 
At disassembly, large particles of metal are found on 
magnet. 
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PROBABLE CAUSE 
Shift cable broken/out of adjustment. 
Throttle cable too short. 
Throttle cable too Jong. 
Wrong type ATF. 
Idle rpm too low/high. 
Oil pump worn or binding. 
Rgulator valve stuck. 
1st clutch defective. 
2nd clutch defective. 
i 3rd clutch defective. 


11 4th clutch defective. 
Throttle B valve stuck. 


Torque convertor defective. 


Torque convertor check valve stuck. 
1—2 shift valve stuck. 


20.__| 2-3 shiftvaive stuck, CSCS 
2 
2 




















‘ 3—4 shift valve stuck. 
i. Servo control valve stuck. 
: Clutch pressure control (CPC) valve stuck. 


2 
3 
4. 


2nd orifice control valve stuck. 








4—3 kick-down valve stuck. 
4th exhaust valve stuck. 








30. 2nd accumulator defective. 
3rd accumulator defective. 
4th/reverse accumulator defective. 
34. Servo valve stuck. 
Lock-up timing valve stuck. 
Lock-up shift valve stuck. 
37. Lock-up control valve stuck. 
Shift fork bent. 
Reverse gears worn/damaged (3 gears). 
: 3rd gears worn/damaged (2 gears). 
Final gears worn/damaged (2 gears). 
Differential pinion shaft worn. 
4th gears worn/damaged (2 gears). 
Gear clearance incorrect. 
Clutch clearance incorrect. 
One-way (sprag) clutch defective. 
Sealing rings/guide worn. 


50. Axle-inboard joint clip missing. 












































(cont’d) 
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Hydraulic System 
Symptom-to-Component Chart (cont'd) 


Check these items on the 


The following symptoms can be caused PROBABLE CAUSE DUE 


by improper repair or assembly. TO IMPROPER REPAIR 





Items on the 
NOTES CHART 





Car creeps in [N]. R1, R2 
Car does not move in or [Da]. R4 
Trans locks up in [R]. R3, R12 























Excessive drag in trans. R6 
Excessive vibration, rpm related. R7 











Noise with wheels moving only. R5 


Main seal pops out. R8 





Various shifting problems. R9, R10 














Harsh upshifts. R11 


PROBABLE CAUSE DUE TO IMPROPER REPAIR 





Improper clutch clearance. 





Improper gear clearance. 





Parking brake lever installed upside down. 





One-way (sprag) clutch installed upside down. 





Reverse selector hub installed upside down. 





Oil pump binding. 





Torque converter not fully seated in oil pump. 





Main seal improperly installed. 





Springs improperly installed. 





Valves improperly installed. 





Ball check valves not installed. 














Shift fork bolt not installed. 
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NOTES 


Set idle rpm in gear to specified idle speed. If still no good, adjust motor mounts as outlined in engine 
section of service manual. 











If the large clutch piston O-ring is broken, inspect the piston groove for rough machining. 


If the clutch pack is seized or is excessively worn, inspect the other clutches for wear and check the 
orifice control valves and throttle valves for free movement. 


lf throttle valve B is stuck, inspect the clutches for wear. 











If the 1 —2 shift valve is stuck closed, the transmission will not upshift. If stuck open, the transmission 
has no ist gear. 





If the 2—3 orifice control valve is stuck, inspect the 2nd and 3rd clutch packs for wear. 
If the 2/3-4 orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear. 
If the clutch pressure control valve (CPC) is stuck closed, the transmission will not shift out of 1st gear. 


Improper alignment of main valve body and torque convertor housing may cause oil pump seizure. The 
symptoms are mostly an rpm-related ticking noise or a high pitched squeek. 


If the oil screen is clogged with particles of steel or aluminum, inspect the oil pump and differential 
pinion shaft. If both are OK and no cause for the contamination is found, replace the torque converter. 


If the 1st clutch feedpipe guide in the R. side cover is scored by the mainshaft, inspect the ball bearing 
for excessive movement in the transmission housing. If OK, replace the R. side cover as it is dented. 
The O-ring under the guide is probably worn. 


Replace the mainshaft if the bushings for the 1st and 4th feedpipe are loose or damaged. If the 1st 


feedpipe is damaged or out of round, replace it. If the 4th feedpipe is damaged or out of round, replace 
the R. side cover. 


A worn or damaged one-way (sprag) clutch is mostly a result of shifting the trans in or while 
the wheels rotate in reverse, such as rocking the car in snow. 
































Inspect the frame for collision damage. 


Inspect for damage or wear: 

1. Reverse selector gear teeth chamfers. 

2. Engagement teeth chamfers of countershaft 4th and reverse gear. 

3. Shift fork for scuff marks in center. 

4. Differential pinion shaft for wear under pinion gears. 

5. Bottom of 3rd clutch for swirl marks. 

Replace items 1, 2, and 4 if worn or damaged. If trans makes clicking, grinding or whirring noise, also 
replace mainshaft 4th gear and reverse idler gear and countershaft 4th gear in addition to 1, 2, 3 or 4. 
If differential pinion shaft is worn, overhaul differential assembly and replace oil screen and thoroughly 
clean trans, flush torque converter, cooler and lines. 

If bottom of 3rd clutch is swirled and trans makes gear noise, replace the countershaft and ring gear. 


Be very careful not to damage the torque converter housing when replacing the main ball bearing. You 
may also damage the oil pump when you torque down the main valve body. This will result in oil pump 
seizure if not detected. Use proper tools. 








Install the main seal flush with the torque converter housing. If you push it into the torque converter 
housing until it bottoms out, it will block the oil return passage and result in damage. 


Harsh downshifts when coasting to a stop with zero throttle may be caused by a bent-in throttle valve 
retainer/cam stopper. Throttle cable adjustment may clear this problem. 


Check if separator plate is installed. If it was not installed, the servo valve may have been pushed out 
by hydraulic pressure causing a leak (internal) affecting all forward gears. 


Throttle cable adjustment is essential for proper operation of the transmission. Not only does it affect 
the shift points if misadjusted, but also the shift quality and lock-up clutch operation. 

A too long adjusted cable will result in throttle pressure being too low for the amount of engine torque 
input into the transmission and may cause clutch slippage. A too short adjusted cable will result in too 
high throttle pressures which may cause harsh shifts, erratic shifts and torque converter hunting. 
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Road Test 









e Upshift 


Throttle opening 


NOTE: Warm up the engine to operating temperature. 


D12B1 and D15B3 engine: or Position 


Unit of speed 


1st > 2nd 





1. Apply parking brake and block the wheels. Start the engine, then move the selector lever to position while 
depressing the brake pedal. Depress the accelerator pedal, and release it suddenly. Engine should not stall. 

2. Repeat same test in positon. 

3. Shift the selector lever to position and check that the shift points occur at approximate speeds shown. Also 
check for abnormal noise and clutch slippage. 


3rd > 4th 









1/8 throttle 


km/h 
ae ea 


17-19 


49-55 





mph 


11-12 


31-34 









4/8 throttle 


zi km/h 


29-37 


93-105 





mph 


18-23 


58-65 











Full-opened throttle 


© Downshift 


Throttle opening 


km/h 


53-58 


151-158 








mph 


Unit of speed 





33-36 





Ath > 3rd 





94-98 










Full-closed throttle 


km/h 





mph 












Full-opened throttle 


* Lock-up: Position 


Throttle opening 





km/h | 


132-140 








mph 


Unit of speed 


—t. 





82-87 





Lock-up ON 













+ 











Full-opened throttle 
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km/h 47-55 
1/8 throttle 

mph 29-34 

km/h 150-157 


















mph 





93-98 








D15B4 engine: or Position 


e Upshift 


Throttle opening Unit of speed Ist > 2nd 2nd > 3rd 3rd > 4th 





17-19 32-38 49-55 
11-12 20-23 31-34 


1/8 throttle 











27-35 57-69 91-103 
4/8 throttle 





17-22 35-43 57-64 











53-58 102-109 156-163 
33-36 63-68 97-101 





Full-opened throttle 











¢ Downshift 


Throttle opening Unit of speed 4th > 3rd 3rd > 2nd 








km/h — 16-18 








Full-closed throttle 
mph — 10-11 








km/h 138-146 89-97 
Full-opened throttle 





mph 86-91 55-60 














e Lock-up: Position 


Throttle opening Unit of speed Le Lock-up ON 








km/h 69-75 
1/8 throttle + 





mph 43-47 





km/h 143-150 
Full-opened throttle +— 


mph 89-93 











(cont'd) 
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Road Test 


(cont'd) —— 


D16A9 engine: or Position 


¢ Upshift 


Throttle opening Unit of speed 2nd > 3rd 3rd > 4th 





km/h 33-38 49-55 
1/8 throttle 





mph 20-23 





km/h 61-73 





4/8 throttle 
mph 38-45 58-65 





km/h 111-118 156-164 
Full-opened throttle 

















mph 69-73 97-102 





* Downshift 


Throttle opening Unit of speed 





km/h 
Full-closed throttle 





mph 





km/h 138-146 
Full-opened throttle 








mph 86-91 








¢ Lock-up: Position 






Throttle opening 





Unit of speed Lock-up ON 


km/h 69-75 








1/8 throttle 














140-147 





| Full-opened throttle 









87-91 








4. Accelerate to about 35 mph (57 km/h) so the transmission is in 4th, then shift [Da] to [2 |. The car should immediately 
begin slowing down from engine braking. 








CAUTION: Do not shift from | Da] or{[D3]|to [2 ]at speeds over 62.5 mph (100 km/h); you may damage the transmis- 
sion. 


5. Check for abnormal noise and clutch slippage in the following positions. 


(2nd Gear) Position 
—1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
—2. Upshifts and downshifts should not occur with the selector in this position. 


[R] (Reverse) Position 
Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage. 


6. Test in [P] (Parking) Position 


Park car on slope (approx. 16°), apply the parking brake, and shift into [P] position. Release the brake; the car should 
not move. 
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Stall Speed 
Test 


CAUTION: 

@ To prevent transmission damage, do not test stall speed for more than 10 seconds at a time. 
@ Do not shift the lever while rising the engine speed. 

@ Be sure to remove the pressure gauge before testing stall speed. 


Engage parking brake and block the front wheels. 

Connect the tachometer, and start the engine. 

After the engine has warmed up to normal operating temperature, shift into [Ds]. 

Fully depress the brake pedal and accelerator for 6 to 8 seconds, and note engine speed. 
Allow 2 minutes for cooling, then repeat same test in [Da], [2], and [R]. 


OP ONS 








NOTE: Stall speed in [Ds], [Da], [2] and [R] must be the same, and must also be within limits. 
Stall Speed RPM: 


Specification: 2,750 rpm 
Service Limit: 2,300—2,900 rpm 


TROUBLE PROBABLE CAUSE 














Stall rpm high in [2], [D3], [Da], and + Low fluid level or oil pump output. 
¢ Clogged oil strainer. 
¢ Pressure regulator valve stuck closed. 








¢ Slipping clutch 
Stall rpm high in [Da] and only * Slippage of 1st clutch 
7 


Stall rpm low in [2], [Ds], [Da], and [R] + Engine output low, throttle cable misadjusted. 
* Oil pump seized. 
* Torque converter one-way clutch slipping. 
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Pressure Testing 


e oe testing, be careful of the rotating front wheels. 


@ Make sure lifts, jacks, and safety stands are placed 
properly. (see page 1-6 thru 1-8). 




























CAUTION: 

@ Before testing, be sure the transmission fluid is filled 
to the proper level. 

@ Warm up the engine before testing. 


1. Raise the car. (see page 1-6). 


2. Warm up the engine, then stop the engine and con- 
nect a tachometer. 


3. Connect the oil pressure gauge to each inspection 
hole(s). 


TORQUE: 18 N-m (1.8 kg-m, 12 lb-ft) 


CAUTION: Connect the oil pressure gauge secure- 
ly, be sure not to allow dust and other foreign par- 
ticles to enter the inspection hole. 


A/T OIL PRESSURE GAUGE SET 
07406—0020003 
(includes pressure hose set 07406—0020201} 


A/T OIL PRESSURE 
GAUGE HOSE 


ASSEMBLY 
O07MAJ—PY40100 





OIL PRESSURE 
GAUGE HOSE 
O7MAJ—PY40110 


OIL PRESSURE 
JOINT 
O7MAJ—PY40120 


A/T LOW 
PRESSURE 
GAUGE 

07406 — 0070000 





NOTE: Use the A/T Oil Pressure Gauge Set or A/T 
Low Pressure Gauge replacing the oil pressure 
gauge hose assembly. The A/T Oil Pressure Gauge 
Hose (07406—0020201) may also be used. 
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Start the engine and measure the respective 
pressure as follows. 

@ Line Pressure 

@ Clutch Pressure 

@ Clutch Low/High Pressure 

@ Throttle A/Throttle B Pressure 

® Governor Pressure 


Install a new washer and the sealing bolt in the in- 
spection hole and tighten to the secified torque. 


TORQUE: 18 N-m (1.8 kg-m, 12 Ib-ft) 


NOTE: Do not reuse old aluminum washers. 






@ Line Pressure Measurement 


NOTE: Higher pressures may be indicated if measurements are made in selector positions other than or [P]. 


—1. Set the parking brake and block both rear wheels securely. 


—2. 
—3. 
— 4, 


Run the engine at 2,000 rpm. 
Shift the select lever to [N] or [P]. 
Measure line pressure. 





e D12B1 


PRESSURE 


SELECTOR 


Position | SYMPTOM 


PROBABLE CAUSE 


LINE PRESSURE 
INSPECTION HOLE 


FLUID PRESSURE 








Standard Service Limit 





LN] or [P] 


No (or low} 
Line pressure 





¢ D15B3, D15B4 and D16A9 


PRESSURE 


SELECTOR 


Position | SYMPTOM 








Torque converter, oil 
pump pressure regula- 
tor, torque converter 
check valve, oil pump. 





PROBABLE CAUSE 


800—850 kPa 
(8.0—8.5 kg/cm?, 
114—121 psi) 


750 kPa 
(7.5 kg/em2, 
107 psi) 


FLUID PRESSURE 
a 





Standard Service Limit 





No (or low) 
Line pressure 





Torque converter, oil 
pump pressure regula- 
tor, torque converter 
check valve, oil pump. 





850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 


800 kPa 
(8.0 kg/cm2, 
114 psi) 





(cont’d) 
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Pressure Testing 


(cont'd) 


@ Clutch Pressure Measurement 


While testing, be careful of the rotating front wheels. 


=, 
—2. 
—3. 
—4, 
—5. 


Set the parking brake and block both rear wheels securely. 
Raise the front of the car and support with safety stands. 
Allow the front wheels to rotate freely. 

Run the engine at 2,000 rpm. 

Measure each clutch pressure. 


1ST CLUTCH PRESSURE 
INSPECTION HOLE 





3RD CLUTCH PRESSURE 
INSPECTION HOLE 


2ND CLUTCH PRESSURE 
INSPECTION HOLE 


4TH CLUTCH PRESSURE 
INSPECTION HOLE 
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¢ D12B1 


PRESSURE 


1st Clutch 


SELECTOR 
POSITION 


[Ds] or [De] 


SYMPTOM 


PROBABLE CAUSE 





No or low 
1st pressure 


1st Clutch 


FLUID PRESSURE 





Standard 
800—850 kPa 
(8.0—8.5 kg/cm?, 
114-121 psi) 


Service Limit 
750 kPa 
(7.5 kg/cm2, 
107 psi) 





2nd Clutch 
(2nd hold) 


No or low 
2nd pressure 


2nd Clutch 


800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 


750 kPa 
(7.5 kg/cm?, 
107 psi) 





2nd Clutch 


3rd Clutch 


[Da] or [Da] 


No or low 
2nd pressure 





No or low 
3rd pressure 


2nd Clutch 





3rd Clutch 





4th Clutch 








No or low 4th 
pressure 


¢ D15B3, D15B4 and D16A9 


PRESSURE 


SELECTOR 
POSITION 


SYMPTOM 


4th Clutch 


420 kPa 

(4.2 kg/cm2, 

60 psi) 

(throttle control 
lever fully closed) 
800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 
(throttle open 
more than 1/4) 





370 kPa 

(3.7 kg/em2, 

53 psi) 

(throttle control 
lever fully closed) 
750 kPa 

(7.5 kg/em?2, 

107 psi) 

(throttle open 
more than 1/4) 








Servo valve or 
4th Clutch 


PROBABLE CAUSE 





800— 850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 





FLUID PRESSURE 


750 kPa 
(7.5 kg/cm, 
107 psi) 





Standard 


Service Limit 





Ist Clutch 


2nd Clutch 
(2nd hold) 


[Ds] or [Da 





No or low 
1st pressure 


1st Clutch 





No or low 
2nd pressure 


2nd Clutch 





2nd Clutch 


3rd Clutch 


No or low 
2nd pressure 


850— 900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 
850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 


800 kPa 
(8.0 kg/cm2, 
114 psi) 
800 kPa 
(8.0 kg/cm2, 
114 psi) 





2nd Clutch 





No or low 
3rd pressure 





4th Clutch 











No or low 
4th pressure 


3rd Clutch 


4th Clutch 


420 kPa 

(4.2 kg/cm2, 

60 psi) 

(throttle control 
lever fully closed) 
850—900 kPa 
(8.5—9.0 kg/cm?, 
121—128 psi) 
(throttle open 
more than 1/4) 


370 kPa 

(3.7 kg/cm2, 

53 psi) 

(throttle control 
lever fully closed) 
800 kPa 

(8.0 kg/cm2, 

114 psi) 

(throttle open 
more than 1/4) 








Servo valve or 
4th Clutch 





850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 





800 kPa 
(8.0 kg/cm?2, 
114 psi) 


(cont'd) 
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Pressure Testing 
(cont’d) — 


@ Clutch Low/High Pressure Measurement 


While testing, be careful of the 
rotating front wheels. 


—1. Allow the front wheels to rotate freely. 


—2. Remove the cable end of the throttle control cable 
from the throttle control lever. 


NOTE: Do not loosen the locknuts, simply 
unhook the cable end. 


LOCKNUT (A) 






LOCKNUT (B) 


THROTTLE CONTROL 
LEVER 


—3. Start the engine and let it idle. 
—4. Shift the select lever to position. 


—5. Slowly move the throttle linkage to increase 
engine rpm until pressure is indicated on the oil 
pressure gauge. Then release the throttle linkage, 
allowing engine return to an idle, and measure the 
pressure reading. 


—6. Repeat step —5. for each clutch pressure being 
inspected. 


THROTTLE LINKAGE 





THROTTLE CONTROL 


INNER CABLE 





—7. With the engine idling, lift the throttle control 
lever up approximately 1/2 of its possible travel 
and increase the engine rpm until pressure is in- 
dicated on the oil pressure gauge, then measure 
the highest pressure reading obtained. 


—8. Repeat step —7. for each clutch pressure being 
inspected. 


THROTTLE CONTROL 
BRACKET 





LOCKNUT {A) 


LOCKNUT (B) 


THROTTLE CONTROL THROTTLE CONTROL 
LEVER CABLE 
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3RD CLUTCH PRESSURE 


INSPECTION HOLE 


¢ D12B1 


PRESSURE 


2nd Clutch 


3rd Clutch 


4th Clutch 





SELECTOR 
POSITION 


4TH CLUTCH PRESSURE 


INSPECTION HOLE 


SYMPTOM 


PROBABLE CAUSE 


FLUID PRESSURE 


2ND CLUTCH PRESSURE 
INSPECTION HOLE 













Standard 





Service Limit 





No or low 2nd 
pressure 


No or low 
3rd pressure 





No or low 
4th pressure 


¢ D15B3, D15B4 and D16A9 


PRESSURE 


SELECTOR 
POSITION 


SYMPTOM 





2nd Clutch 


3rd Clutch 


4th Clutch 





No or low 
2nd pressure 


No or low 
3rd pressure 


No or low 
Ath pressure 








2nd Clutch 


3rd Clutch 


4th Clutch 


PROBABLE CAUSE 





420—850 kPa 
(4.2—8.5 kg/cm? 


Le 602121 si) 


varies with 
throttle opening 





FLUID PRESSURE 















370 kPa 

(3.7 kg/cm2, 

53 psi) 

with lever released. 
750 kPa 

(7.5 kg/cm?, 

107 psi) 

with lever in full 
throttle position. 





Standard 








2nd Clutch 


t+} <4 


3rd Clutch 





4th Clutch 





{+—— 


420—900 kPa 
(4.2—9.0 kg/cm? 
60— 128 psi) 
varies with 
throttle opening 

















Service Limit 


370 kPa 

(3.7 kg/em2, 

53 psi) 

with lever released. 
800 kPa 

(8.0 kg/cm2, 

114 psi) 

with lever in full 
throttle position. 


(cont'd) 
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Pressure Testing 
CONE a et 


@ Throttle A/Throttle B Pressure measurement 
While testing, be careful of the rotating front wheels. 
—1. Allow the front wheels to rotate freely. 
—2. Remove the cable end of the throttle contro! cable from the throttle control lever. 
NOTE: Do not loosen the locknuts, simply unhook the cable end. 
—3. Shift the selector lever to[Da], or position. 
—4,. Run the engine at 1,000 rpm. 
—5. Measure full-closed throttle A/B pressure. 
—6. Move the throttle control lever to full-opened throttle position. 


—7. Measure full-opened throttle A/B pressure. 


THROTTLE B PRESSURE 
INSPECTION HOLE 





THROTTLE A PRESSURE 
INSPECTION HOLE 
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PRESSURE 


¢ D12B1 and D15B3 


SELECTOR 
POSITION 


SYMPTOM 


PROBABLE 
CAUSE 


FLUID PRESSURE 





Standard 


Service Limit 





Throttle A 


Throttle B 


e« D15B4 


PRESSURE 


[Ds] or [Da] 


No (or low) 
throttle 
pressure 





[Ds] or [Da] 


SELECTOR 
POSITION 


No (or low) 
throttle 
pressure 


SYMPTOM 


Throttle valve A 
Throttle 
modulator 

valve 


O—5 kPa (O—0.05 
kg/cm?, O—1 psi) with 
lever released. 
515—530 kPa 
(5.15—5.3 kg/cm2, 
73-75 psi 

with lever in full throt- 
tle position. 










510 kPa 

(5.1 kg/cm?, 73 psi) 
with lever in full 
throttle position. 





Throttle valve B 


PROBABLE 


| CAUSE 


O kPa (0 kg/cm2, 
O psi) with lever 
released. 
800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 
with lever in full 
throttle position. 





FLUID PRESSURE 












750 kPa 

(7.5 kg/cm?, 107 psi) 
with lever in full 
throttle position. 





Standard 





Service Limit 





Throttle A 


[Da] or [Da] 





Throttle B 


¢ D16A9 





[Ds] or [Da] 





No (or low) 
throttle 
pressure 


No (or low} 
throttle 
pressure 


Throttle valve A 
Throttle 
modulator 

valve 


O—5 kPa (O—0.05 kg/ 
cm?, O—1 psi) with 
lever released. 
515—530 kPa 
(5.15—5.3 kg/cm2, 
73—75 psi) 

with lever in full 
throttle position. 












510 kPa 

(5.1 kg/cm?2, 

73 psi) with lever in 
full throttle position. 





Throttle valve B 





O kPa {0 kg/cmz2, 
O psi) with lever 
released. 
850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 
with lever in full 
throttle position. 














800 kPa 

(8.0 kg/cm?2, 114 psi) 
with lever in full throt- 
tle position. 













































































SELECTOR PROBABLE FLUID PRESSURE 
PRESSURE | POSITION Seo CAUSE Standard Service Limit 
Throttle A or No (or low) Throttle valve A | O—5 kPa (O—0.05 kg/ | 490 kPa 
throttle Throttle cm2, O—1 psi) with (4.9 kg/cm2, 70 psi) 
pressure modulator lever released. with lever in full 
valve 495—510 kPa throttle position. 
(4.95—5.1 kg/cm?, 
70—73 psi) 
with lever in full 
throttle position. 
Throttle B or No (or low) Throttle valve B | O kPa 750 kPa 
throttle (O kg/cm2, O psi) (7.5 kg/cm, 107 psi) 
pressure with lever released. with lever in full 


800— 850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 

with lever in full 
throttle position. 














throttle position. 





(cont’d) 
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Pressure Testing 
(cont’d) — 


@ Govenor Pressure Measurement 

While testing, be careful of the rotating front wheels. 
—1. Allow the front wheels to rotate freely. 
—2. Run the vehicle at 38 mph (60 km/h). 


—3. Measure the governor pressure. 


GOVENOR PRESSURE 
INSPECTION HOLE 


PRESSURE SELECTOR FLUID PRESSURE 


SYMPTOM PROBABLE CAUSE 





POSITION Standard Service Limit 


or No (or low) Govenor valve 151—161 kPa 146 kPa 
Govenor (1.51— (1.46 kg/cm2, 
pressure 1.61 kg/cm?, 21 psi) 
21—23 psi) 
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Fluid Level 
Checking/Changing 


Checking Changing 


NOTE: Check the fluid level with the engine at nor- 
mal operating temperature. 


Park the car on level ground. Shutt off the engine. 


Remove the dipstick (yellow loop) from the 
transmission and wipe it with a clean cloth. 


Insert the dipstick into the transmission. 


Remove the dipstick and check the fluid level. It 
should be between the upper and lower marks. 


FULL 


LOW 





DIPSTICK 


If the Jevel is below the lower mark, add fluid into 
the tube to bring it to the upper mark. Use Honda 
Premium Formula Automatic Transmission Fluid or 
an equivalent DEXRON® It Automatic Transmis- 
sion Fluid (ATF) only. 


Insert the dipstick back in the transmission. 


1. 


Bring the transmission up to operating temperature 
by driving the car. Park the car on level ground, turn 
the engine off, then remove drain plug. 


Reinstall the drain plug with a new washer, then 
refill the transmission to the upper mark on the 
dipstick. 


Automatic transmission Capacity: 


2.4 ¢ (2.5 U.S. gts, 2.1 Imp. qt) at change 
5.4? (5.7 U.S. qts, 4.8 Imp. qt) after overhaul 


DIPTICK (YELLOW LOOP) 





DRAIN PLUG 
40 N-m (4.0 kg-m, 29 lb-ft) 
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Transmission 
Removal — 


NONE NNN] 


@ Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the cor- 
rect position on the engine (see pages 1-6 thru 1-8). 

@ Apply parking brake and block rear wheels, so car 
will not roll off stands and fall on you while working 
under it. 


CAUTION: Use fender covers to avoid damaging 
painted surfaces. 


1. Disconnect the battery negative (—) and positive 
(+) cables from the battery. 


2. Remove the air intake hose. 


3. Disconnect the starter motor and transmission 
ground cables. 


4. Disconnect the lock-up control solenoid valve 
connector. 


5. Disconnect the throttle control cable at the control 
lever. 


6. Remove the ATF cooler hoses at the joint pipes. 
Turn the ends of the cooler hoses up to prevent 
ATF from flowing out, then plug the joint pipes. 


NOTE: Check for any signs of leakages at the hose 


joints. 


TRANSMISSION 
GROUND CABLE 






SOLENOID 


,-_-~ HOSES 






STARTER MOTOR 
CABLES 


OIL COOLER 
JOINT PIPES 


CONTROL CABLE 


VALVE CONNECTOR COOLER 





7. Disconnect the speedometer sensor connector. 


SPEED SENSOR 
CONNECTOR 


\S fS 


8. Remove the transmission housing mounting bolts. 





TRANSMISSION HOUSING 
MOUNTING BOLT 


9. Remove the drain plug and drain the automatic 
transmission fluid (ATF). Reinstall the drain plug 
with a new sealing washer (see page 14-65). 
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10. Remove the cotter pins and castle nuts, then 
separate the ball joints from the lower arm (see 
Section 18). 


11. Remove the damper fork bolts, then separate the 
damper fork and damper. 





NUT 


SELF-LOCKING 
Replace. 


CASTER NUT COTTER PIN 
DAMPER FORK __—s&Repiace. Replace. 


12. Remove the driveshafts. 


@® For D12B1/D15B3/D15B4 


—1. Pry the right and left driveshafts out of the 
differential. 


—2. Pull on the inboard joint and remove the right 
and left driveshafts (see Section 16). 


—3. Tie plastic bags over the driveshaft ends. 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. 


@ For D16A9 
—1. Pry the right driveshaft out of the differential. 


—2. Pry the left driveshaft out of the intermediate 
shaft. 


—3. Pull on the inboard joint and remove the right 
and left driveshafts (see Section 16). 


—4, Remove the intermediate shaft. 


—5. Tie plastic bags over the driveshaft and in- 
termediate shaft ends. 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. 






DRIVESHAFT 
Ove 


ge 


PLASTIC BAG 


INTERMEDIATE 
SHAFT 
D16A9 only 


(cont'd) 
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Transmission 
Removal (cont'd) 


13. Remove the splash shield. 


A y pf 
[~ i So a 
SPLASH SHIELD 
SS 
6 x 1.0 mm BOLT \ 
CLIP 


14. Remove the exhaust pipe A. 


GASKET SP | 
"SS 






GASKET 
Replace. 


EXHAUST PIPE A 


SELF-LOCKING NUTS 
Replace. 





15. Remove the exhaust pipe bracket, torque converter 
cover and shift control cable holder. Then remove 
the shift control cable by removing the cotter pin, 
control pin and control lever. 


CAUTION: Take care not to bend the shift control 
cable while removing it. 


16. Remove the 8 drive plate bolts one at a time while 
rotating the crankshaft pulley. 


DRIVE PLATE BOLT 







EXHAUST PIPE 
BRACKET 


COTTER 


PIN CONTROL 


LEVER 
ROLLER PIN 


TORQUE CONVERTER 
COVER 
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17. Remove the stopper mount bolts. 


STOPPER 
MOUNT 





STOPPER MOUNT 
BOLT 


18. Attach a hoisting bracket to the engine using the 
distributor mounting bolt, then lift the engine 
slightly. 


HOISTING BRACKET 






DISTRIBUTOR 


ENGINE 


19. Place a jack under the transmission and raise the 
transmission just enough to take weight off of the 
mounts, then remove the transmission side mount. 


TRANSMISSION 


SIDE MOUNT MOUNTING NUTS 


an © 
& 
G 


MOUNTING BOLT 


20. Remove the transmission housing mounting bolts 
and rear engine mounting bolts. 


REAR ENGINE 
MOUNTING BOLTS 


TRANSMISSION HOUSING 
MOUNTING BOLTS 





21. Pull the transmission away from the engine until it 
clears the 14 mm dowel pins, then lower it on the 
transmission jack. 
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illustrated Index 
R. Side Cover 
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R.SIDE COVER 

STEEL BALL 

ONE-WAY SPRING 

SEALING WASHER Replace. 
SEALING BOLT 

O-RING Replace. 

R.SIDE COVER GASKET Replace. 
DOWEL PIN 

O-RING Replace. 

1ST ACCUMULATOR PISTON 
1ST ACCUMULATOR SPRING A 
1ST ACCUMULATOR SPRING B 
O-RING Replace. 

1ST ACCUMULATOR COVER 
SNAP RING 

1ST CLUTCH FEED PIPE 
O-RING Replace. 

FEED PIPE FLANGE 

SNAP RING 

ROLLER 

WASHER 

O-RING Replace. 

FEED PIPE FLANGE 

O-RING Replace. 

SNAP RING 

3RD CLUTCH FEED PIPE 
COUNTERSHAFT LOCKNUT Replace. 
PARKING GEAR 

ONE-WAY CLUTCH 
COUNTERSHAFT 1ST GEAR 
NEEDLE BEARING 
COUNTERSHAFT 1ST GEAR COLLAR 


QO OS® OOOOOOH SH OOOO OODOOG OO OQOOQOHOWO 


TORQUE SPECIFICATIONS 





Torque Value 


















12 Nem (1.2 kg-m, 9 Ib-ft) 
14 Nem (1.4 kg-m, 10 Ib-ft) 
22 Nem (2.2 kg-m, 16 Ib-ft) 
18 Nem (1.8 kg-m, 13 Ib-ft) 
8 N-m (0.8 kg-m, 6 Ib-ft) 
29 Nem (2.9 kg-m, 21 Ib-ft) 
40 Nem (4.0 kg-m, 29 lb-ft) 
95 N-m (9.5 kg-m, 69 Ib-ft) 


ec-Om7mMoOW>?D> 













A 


140 ~0-> 140 N-m 
(14.0 > 0 > 14.0 kg-m, 
101 > O > 101 Ib-ft) 
65 Nem (6.5 kg-m, 47 Ib-ft) 
39 Nem (3.9 kg-m, 28 Ib-ft) 


2r 








O®@ © OOO OGOH©D OG OOHHHHHH HHH OOOO GOOO 





MAINSHAFT LOCKNUT Repiace. 
1ST CLUTCH ASSEMBLY 
O-RING Replace. 

THRUST WASHER 

THRUST NEEDLE BEARING 
NEEDLE BEARING 

MAINSHAFT F 1ST GEAR 
THRUST WASHER 

MAINSHAFT 1ST GEAR COLLAR 
PARKING BRAKE STOPPER 
LOCK WASHER Replace. 
SPECIAL BOLT 

PARKING BRAKE LEVER 
PARKING BRAKE SPRING 
PARKING BRAKE PAWL STOPPER 
PARKING BRAKE PAWL 
PARKING BRAKE PAWL SPRING 
PARKING BRAKE PAWL SHAFT 
DRAIN PLUG 

SEALING WASHER Replace. 

5 mm BOLT 

LOCK WASHER Replace. 
THROTTLE CONTROL LEVER 
THROTTLE CONTROL LEVER SPRING 
TRANSMISSION HOUSING 
O-RING Replace. 

SPEED SENSOR 

SEALING WASHER Replace. 
JOINT BOLT 

ATF COOLER PIPES 

ATF LEVEL GAUGE 














Bolt Size 





Remarks 











6x 1.0 mm 
6x 1.0 mm 
8x 1.25 mm 
8x 1.25 mm 
5x 0.8 mm 
12x 1.25 mm 
14x 1.5mm 
19 x 1.25 mm 


23 x 1.25 mm 





12x 1.25 mm 
10 x 1.25 mm 








Special bolt 


ATF cooler pipe joint bolt 
Drain plug 

Mainshaft locknut (flange nut): 
Left-hand threads 
Countershaft locknut 

(flange nut) 





Stopper mount bracket bolt 


Transmission mount bracket bolt 
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Illustrated Index 


Transmission Housing 
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©OOOOOOGOHO OOOH OHO OHHH HOH HO OOOO OOOO OOOVOQOHOOO 


REVERS GEAR COLLAR 

NEEDLE BEARING 
COUNTERSHAFT REVERSE GEAR 
REVERSE SELECTOR 

REVERSE SELECTOR HUB 
COUNTERSHAFT 4TH GEAR 
NEEDLE BEARING 

DISTANCE COLLAR 28 mm Selective part 
COUNTERSHAFT 2ND GEAR 
COTTERS 

THRUST NEEDLE BEARING 
COUNTERSHAFT 3RD GEAR 
NEEDLE BEARING 

THRUST NEEDLE BEARING 
SPLINED WASHER Selective part 
3RD CLUTCH ASSEMBLY 
O-RING Replace. 
COUNTERSHAFT 

SPECIAL BOLT 

LOCK WASHER Replace. 
REVERSE SHIFT FORK 

SNAP RING 

THRUST WASHER 

THRUST NEEDLE BEARING 
MAINSHAFT 4TH/REVERSE GEAR 
NEEDLE BEARING 
4TH/REVERSE GEAR COLLAR 
THRUST NEEDLE BEARING 
THRUST WASHER 

2ND/4TH CLUTCH ASSEMBLY 
O-RING Replace. 

THRUST WASHER Selective part 
THRUST NEEDLE BEARING 
MAINSHAFT 2ND GEAR 
NEEDLE BEARING 

THRUST NEEDLE BEARING 
MAINSHAFT 

SEALING RING, 35 mm 
SEALING RING, 29 mm 

NEEDLE BEARING 

SET RING 


TORQUE SPECIFICATIONS 


Torque Value 


©O® OOOO OOGHOOOQOOHSOOHOOSO 


Boit Size 








12 Nem (1.2 kg-m, 9 Ib-ft) 


14 N-m (1.4 kg-m, 10 lb-ft) 
34 N-m (3.4 kg-m, 25 lb-ft) 





HOLDER BOLT 

WASHER 

REVERSE IDLER GEAR SHAFT SPRING 
REVERSE IDLER GEAR SHAFT HOLDER 
REVERSE IDLER GEAR SHAFT 

NEEDLE BEARING 

REVERSE IDLE GEAR SHAFT SPRING 

STEEL BALL 

LOCK WASHER Replace. 

THROTTLE CONTROL CABLE STAY 
TRANSMISSION HOUSING 

TRANSMISSION HOUSING GASKET Replace. 
REVERSE IDLER GEAR 

SNAP RING 

TRANSMISSIN HOUSING MAINSHAT BEARING 
DOWEL PIN 

TRANSMISSION HOUSING COUNTERSHAFT BEARING 
DIFFERENTIAL ASSEMBLY 

TORQUE CONVERTER HOUSING 

OIL SEAL Replace. 

OIL SEAL Replace. 

SET RING Selective part 

TRNSMISSION HANGER 


Special bolt 
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Illustrated Index 
Torque Converter Housing/Valve Body 








14-74 


LOCK-UP VALVE BODY 

LOCK-UP SEPARATOR PLATE 
DOWEL PIN 

TORQUE CONVERTER CHECK VALVE SPRING 
TORQUE CONVERTER CHECK VALVE 
REGULATOR VALVE BODY 
O-RING Replace. 

STATOR SHAFT 

STOPPER SHAFT 

LOCK WASHER Replace. 

DETENT BASE 

ACCUMULATOR COVER 
MAGNET 

MAGNET HOLDER 

MAGNET COVER 

SERVO COVER 

SERVO COVER SEPARATOR PLATE 
MODULATOR VALVE BODY 
SERVO BODY 

SERVO SEPARATOR PLATE 
SECONDARY VALVE BODY 
DOWEL PIN 

SECONDARY SEPARATOR PLATE 
CHECK BALL 

THROTTLE CONTROL SHAFT 
E-RING 

FILTER Replace. 

CHECK BALL 

MAIN VALVE BODY 

DOWEL PIN 

MAIN SEPARATOR PLATE 
COOLER RELIEF VALVE SPRING 
COOLER RELIEF VALVE 


OOOOH OO HH HO HH HO OH GG ODOPGHOOGOVWOOGOOO 


TORQUE SPECIFICATIONS 


Torque Value 


@GOOO®OG SO OOOO O® 


QGOOGOOOOOOH OGG 





OIL FEED PIPE 

OIL PUMP DRIVE GEAR 

OIL PUMP DRIVEN GEAR SHAFT 

OIL PUMP DRIVEN GEAR 

BODY COVER 

BYPASS BODY 

LOCK WASHER Replace. 

GOVERNOR BODY 

GOVERNOR BODY SEPARATOR PLATE 
CONTROL SHAFT 

ROLLER PIN 

ROLLER 

WASHER 

COTTER PIN Replace. 

TORQUE CONVERTER HOUSING COUNTERSHAFT 
NEEDLE BEARING 

OIL GUIDE PLATE Replace. 

ATF STRAINER 

LOCK-UP CONTROL SOLENOID FILTER/GASKET 
Replace. 

LOCK-UP CONTROL SOLENOID VALVE ASSEMBLY 
CONTROL LEVER 

LOCK WASHER Replace. 

SPECIAL BOLT 

MAINSHAFT BEARING 

OIL SEAL Replace. 

TORQUE CONVERTER HOUSING 
SUCTION PIPE 

OIL FEED PIPE 

DOWEL PIN 

LOCK PLATE 


NOTE: Only the D15B4 and D16A9 use @) 6). 


Bolt Size 


Remarks 





12 Nem (1.2 kg-m, 9 lb-ft) 





6x 1.0 mm 





14 Nem (1.4 kg-m, 10 lb-ft) 


6x 1.0 mm 


Special bolt 
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R. Side Cover 


Removal — 





NOTE: 
®@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 
@ When removing the transmission R.side cover, replace the following: 
« R.side cover gasket 
« Lock washers 
* O-rings 
* Each shaft locknut 
« Sealing washers 6 x 1.0 mm BOLTS 


R. SIDE COVER 


R. SIDE COVER GASKET 


LOCKNUT- PARKING BRAKE PAWL 

















1ST CLUTCH LOCKNUT 


THRUST NEEDLE 


THROTTLE CONTROL BEARING 


LEVER O-RING 
THRUST WASHER 
NEEDLE BEARING 
bs 


PARKING GEAR 
‘ONE-WAY CLUTCH 


NEEDLE BEARING 
1ST GEAR COLLAR 


PARKING BRAKE PAWL 
SHAFT 


PARKING BRAKE LEVER 


pe 


SONG 
COAX 
GEO 


) 













STOPPER MOUNT 
BRACKET 


TRANSMISSION MOUNT 
BRACKET 


ATF LEVEL GAUGE 


ATF COOLER PIPES 
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Remove the transmission mount bracket and stop- 
per mount. 


Remove the 9 bolts securing the R. side cover, then 
remove the cover. 


Slip the special tool onto the mainshaft. 


Engage the parking brake pawl with the parking 
gear. 


MAINSHAFT HOLDER 
07923—6890202 





MAINSHAFT 


Pry the lock tabs of the each shaft locknut, then 
remove the locknuts from each shaft. 


NOTE: 

@ Mainshaft locknut has left-hand threads. 

@ Clean the old countershaft locknut, it is used 
when installing to press the parking gear on the 
countershaft. 


LOCKNUT 


10. 


11. 


12. 





. Remove the special tool from the mainshaft after 


. Remove the ATF cooler pipes and ATF level gauge. 






removing the locknuts. 


. Remove the 1st clutch, thrust washer, thrust nee- 


dle bearing, needle bearing and 1st gear from the 
mainshaft. 


. Remove the parking gear using a puller from the 


countershaft as shown. Then remove the counter- 
shaft 1st gear, needle bearing and 1st gear collar. 


PULLER 





PARKING GEAR 


. Remove the thrust washer and 1st gear collar from 
the mainshaft, and needle bearing and 1st gear col- 
lar from the countershaft. 


Remove the parking brake pawl, spring, shaft, and 
stopper from the housing. 


Remove the parking brake lever from the contro! 
shaft. 


Remove the throttle control lever and spring from 
the throttle control shaft. 
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Transmission Housing 















Removal — 
TRANSMISSION HOUSING 
a MOUNTING BOLTS 
=Ntl : 
> se S 
CJ ch —— 
“ ell J = 
Lees 
J” bY sem. 
LOCK WASHER g Z* : 25 > AF =, 
ge ae RS q as a TRANSMISSION HOUSING 


wu 
CUT 07 
W 
a | 
eb 


— 
c @ 


‘ate 


THROTTLE CONTROL 
CABLE STAY 


6) , 


TRANSMISSION HOUSING 


gee GASKET 











SHIFT FORK 
MAINSHAFT SUB-ASSEMBLY 2 
REVERSE GEAR COLLAR 
< NEEDLE BEARING 
cA Y — REVERSE GEAR 
Be Ge yyy” REVERSE SELECTOR 
Ll (fSxseZ Sci 
a u Lo = eD 
— T gs 
gC) ey nid 
Ce) G) mt 
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DIFFERENTIAL ASSEMBLY 
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14-78 

















NOTE: 7. Remove the mainshaft and countershaft together. 
@ Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 
e Blow out all passages: COUNTERSHAFT SUB-ASSEMBLY 
@ When removing the transmission housing, replace 
the following: 
¢ Transmission housing gasket. 
¢ Lock washer 


MAINSHAFT SUB-ASSEMBLY 


1. Remove the throttle control cable stay. 
2. Remove the transmission housing mounting bolts. 


3. Align the spring pin with the transmission housing 
groove by turning the control shaft. 


4. Install the special tool on the transmission housing, 
then remove the housing as shown. 





HOUSING PULLER 
O7HAC—PK40101 






8. Remove the differential assembly. 


CONTROL SHAFT 


5. Remove the reverse gear collar and needle bearing 
from the countershaft. 


6. Remove the lock bolt securing the shift fork, then 
remove the fork with the reverse selector from the 
countershaft. 
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Torque Converter Housing/Valve Body 
Removal — 


OIL FEED PIPE 
SERVO DETENT BASE 










ee: Up tOCK-UP VALVE BODY 


CCC 


ee REGULATOR VALVE BODY 


CONTROL SHAFT 
STATOR SHAFT 


ROLLER PIN 


BEC 


SERVO BODY 


STOPPER SHAFT —| . 


COTTER PIN 









SECONDARY 


VALVE BODY MAIN VALVE BODY 


OIL PUMP DRIVEN 
GEAR SHAFT 





SUCTION PIPE 
MAIN SEPARATOR PLATE 








ATF STRAINER 


CONTROL LEVER 
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NOTE: 


Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 
Blow out all passages. 

When removing the valve body 
following: 

* O-rings 

¢ Lock washers 


replace the 


Remove the lock bolt securing the controi lever, 
then remove the control lever. 
CONTROL SHAFT \ %| 





Ma 
CONTROL LEVER 


LOCK WASHER 
Replace. 


Remove the oil feed pipes and suction pipe. 


Remove the 2 boits securing the servo detent base, 
then remove the servo detent base. 


Remove the 4 bolts securing the accumulator 
cover, then remove the accumulator cover. 


NOTE: The accumulator cover is spring loaded, to 
prevent stripping the threads in the servo body, 
press down on the accumulator cover while 
unscrewing the boits in a criss-cross pattern. 


Remove the 4 bolts securing the modulator valve 
body, then remove the modulator valve body. 


Remove the 6 bolts securing the servo body, then 
remove the servo body and separator plate. 


Remove the 1 bolt securing the secondary valve 
body, then remove the secondary valve body and 
separator plate. 


Remove the 5 bolts securing the lock-up valve 
body, then remove the lock-up valve body and 
separator plate. 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


. Remove the 1 bolt securing the regulator valve 


body, then remove the regulator vaive body. 
Remove the stator shaft and stopper shaft. 


Remove the cotter pin and roller pin from the con- 
trol shaft, then remove the control shaft from the 
torque converter housing. 


Remove the 4 bolts securing the main valve body, 
then remove the main valve body. 


Remove the oil pump driven gear shaft, then 
remove the oil pump gears. 


Remove the 2 bolts securing the main separator 
plate, then remove the main separator plate with 
the 1 dowel pin. 


Remove the 3 bolts securing the by-pass body, 
then remove the by-pass body. 


Remove the 3 bolts securing the governor body, 
then remove the governor body and separator 
plate. 


Remove the ATF strainer. 
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Valve 





Assembly — 
NOTE: Coat all parts with ATF before assembly. @ Set the spring in the valve and install it in the valve 
body. Push the spring in with a screwdriver, then in- 
@ install the vaive, valve spring and cap in the valve stall the spring seat. 
body and secure with the roller. 
ROLLER 
eee SPRING SEAT 


ro ae 
BE SPRING 


SPRING 






VALVE VALVE BODY 


CAP 


ROLLER 


VALVE BODY 
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@ Slide the spring into the hole in the big end of the 
shift valve. While holding the steel balls with the tips 
of your fingers, put the sleeve over the shift valve. 
Place the shift spring in the shift valve, then slip it in- 
to the valve body and install the valve cover. 


CN BALL SPRING geeue 
Ss 


STEEL 
BALL 


VALVE 





SLEEVE ra 


VALVE COVER 


5x 0.8 mm 
8 Nem (0.8 kg-m, 6 lb-ft) 


@ Set the valve spring in the valve and install it in the 
valve body. Push the spring in with a screwdriver, 
then install the spring seat. 


SEAT 





VALVE BODY 


SPRING 
SCREWDRIVER 


@ Set the spring in the valve and install in the valve 
boy. 
Install the spring with a screwdriver, then install the 
valve cap with the cutout aligned with the 
screwdriver. 





SCREWDRIVER 


@ {nstall the manual valve in the direction shown, then 
install the spring with the detent rollers. 


MANUAL VALVE 
Install in this direction. 
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Valve Caps 


Description - 


@® Caps with one projected tip and one flat end are in- 
stalled with the flat end toward the spring. 

® Caps with a projected tip on each end are installed 
with the smaller tip toward the spring. The small tip 
is a spring guide. 


Toward outside of valve body. 


= 


Toward spring. 


@ Caps with one projected tip and hollow end are in- 
stalled with the tip toward the spring. The tip is a 
spring guide. 


Toward outside of valve body. 


io} 


Toward spring. 
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@ Caps with hollow ends are installed with the hollow 
end away from the spring. 

® Caps with notched ends are installed with the notch 
toward the spring. 

@ Caps with flat ends and a hole through the center are 
installed with the smaller hole toward the spring. 


Toward outside of valve body. 


Toward spring. 


@ Caps with flat ends and a groove around cap are in- 
stalled with the groove side toward the spring. 


Toward outside of valve body. 


& 
= 


Toward spring. 


Valve Body 


Repair 


NOTE: This repair is only necessary if one or more of 
the valves in a vaive body do not slide smoothly in their 
bores. You may use this procedure to free the valves in 
the valve bodies. 


1. 


Soak a sheet of #600 abrasive paper in ATF for 
about 30 minutes. 


Carefully tap the valve body so the sticking valve 
drops out of its bore. 
CAUTION: It may be necessary to use a small 
screwdriver to pry the valve free. Be careful not to 
scratch the bore with the screwdriver. 
Inspect the valve for any scuff marks. Use the ATF- 
soaked #600 paper to polish off any burrs that are 
on the valve, then wash the valve in solvent and 
dry it with compressed air. 
Roll up half a sheet of ATF-soaked paper and insert 
it in the valve bore of the sticking valve. 
Twist the paper slightly, so that it unrolls and fits 
the bore tightly, then polish the bore by twisting 
the paper as you push it in and out. 
CAUTION: The valve body is aluminum and 
doesn’t require much polishing to remove any 
burrs. 

ATF-soaked 

#600 abrasive Se 

paper Se 





Remove the #600 paper and thoroughly wash the 
entire valve body in solvent, then dry with com- 
pressed air. 


Coat the valve with ATF then drop it into its bore. It 


should drop to the bottom of the bore under its own 
weight. If not, repeat step 4, then retest. 


VALVE 





Remove the valve and thoroughly clean it and the 
valve body with solvent. Dry all parts with com- 
pressed air, then reassemble using ATF as a 
lubricant. 
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Main Valve Body 


Disassembly/Inspection/Reassembly 





NOTE: 
@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 
@ Replace valve body as an assembly if any parts are worn or damaged. 
®@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-85. 


@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls; it may magnetized the balls. 


2ND ORIFICE CONTROL VALVE 
VALVE CAP MANUAL VALVE 













CHECK BALLS ROLLER 


RSS. 5 x 0.8 mm 


8 Nem (0.8 kg-m, 
6 Ib-ft) 


MAIN VALVE BODY FILTER 


1-2 SHIFT VALVE 






° 
RELIEF VALVE 
“o 
oO 
or sg 
2-3 SHIFT VALVE © 
©) k ye 
O 
Y ® 
ROLLER ROLLER SPRING 
SLEEVE 
CAP 
5 x 0.8 mm 


8 Nem (0.8 kg-m, 6 Ib-ft) 
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Sectional View 
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Section C-C 


SPRING SPECIFICATIONS 





Unit of length: mm (in) 










































Spring 
Wire Dia. O.D. Free Length No. of Coils 
@ | Orifice control valve spring 0.9 (0.035) 6.6 (0.260) 44.0 (1.732) 22.0 
@) | 3-4 shift valve spring 0.7 (0.028) 9.6 (0.378) 32.9 (1.295) 6.4 
@) | 3-4 shift ball spring 0.45 (0.018) 4.5 (0.177} 12.0 (0.472) 6.7 
@ | Cooler relief valve spring 1.1 (0.043) 8.4 (0.331) 36.4 (1.433) 12.0 
©) | Relief valve spring 1.0 (0.039) 8.4 (0.331) 52.0 (2.047) 23.0 
©) | 2-3 shift vaive spring 0.7 (0.028) 7.6 (0.299) 43.0 (1.693) 12.7 
@ | 2-3 shift ball spring 0.4 (0.016) 4.5 (0.177) 14.7 (0.579) 7.3 
1-2 shift valve spring 0.5 (0.020) 4.5 (0.177) 44.5 (1.752) 35.1 
@) | 1-2 shift ball spring 0.4 (0.016) 4.5 (0.177) 11.3 (0.445) 8.0 
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Oil Pump 


Inspection - 
1. Install the pump gears and shaft in the main valve 2. Install the oil pump shaft and measure the side 
body. clearance of the drive and driven gears. 


Pump Gears Side (Radial) Clearance: 

Standard (New): Drive gear 
0.240—0.266 mm 
(0.009—0.010 in) 

Driven gear 
0.063—0.088 mm 
(0.002—0.003 in) 









CHAMFER GROOVE 








MAIN VALVE BODY 


DRIVEN GEAR 






Grooved and chamfered 
side faces separator 
plate. 


DRIVE GEAR 
Inspect teeth for 
wear or damage. 


3. Measure the thrust clearance of the driven gear-to- 
main valve body. 


Drive/Driven Gear thrust (Axial) Clearance: 
Standard (New): 0.03—0.05 mm 

(0.001 —0.002 in) 
Service Limit: 0.07 mm (0.0028 in) 





OIL PUMP DRIVEN GEAR STRAIGHT EDGE 


MAIN VALVE BODY 
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Regulator Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

®@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

® Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-85. 


1. 


Hold the regulator spring cap in place while removing the lock bolt . Once the bolt is removed, release the spring cap 
slowly. 


CAUTION: The regulator spring cap can pop out when the lock bolt is removed. 





2. Reassembly is in the reverse order of disassembly. 
NOTE: 
@ Coat all parts with ATF. : 
@ Align the hole in the regulator cap with the hole in the valve body, press the spring cap into the body and tighten 
the lock bolt. 
® 
@ 
® REGULATOR 
VALVE 
TORQUE CONVERTER 
CHECK VALVE is 
LOCK BOLT a SPRING 
12 Nem CAP 
(1.2 kg-m, 9 lb-ft) 
® 
@ 
AP 
REGULATOR VALVE 
Inspect for wear, scratches ® 
or scoring. f 
LOCK-UP CONTROL ~~ —— RoLLer 
VALVE 
SPRING SPECIFICATIONS 






© ©©8 O 


*: Inside Diameter 


SLEEVE 


Unit of length: mm (in) 


Standard (New) 





























































Wire Dia. O.D. Free Length No. of Coils 
Regulator valve D12B1 1.8 (0.071) 14.7 (0.579) | 86.5 (3.406) 
spring A Others 1.8 (0.071) 14.7 (0.579) | 88.1 (3.468) 
Regulator valve spring B 1.8 (0.071) 9.6 (0.378) 44.0 (1.732) 7.5 
Stator reaction spring 5.5 (0.217) *26.4 (1.039) | 30.3 (1.193) 2.1 
Lock-up control D12B1/D1583 0.7 (0.028) 6.6 (0.260) | 32.5 (1.280) 14.0 
valve spring D15B4/D16A9 0.6 (0.024) 6.6 (0.260) | 32.8 (1.291) 
Torque converter check valve spring 1.1 (0.043) 8.4 (0.331) 36.4 (1.433) 


Secondary Valve Body 


Disassembly/Inspection/Reassembly 















NOTE: 
® Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out al! passages. 


@ Replace valve body as an assembly if any parts are worn or damaged. 
@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-85. 


@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls; it may magnetized the balls. 


KICK-DOWN VALVE 
ORIFICE CONTROL VALVE 


CHECK BALLS 


3 pcs. SPRING SEAT 
















SECONDARY VALVE BODY 


REVERSE CONTROL 
VALVE 


CPC VALVE 


ACCUMULATOR 
CONTROL VALVE 


LOCK-UP CUT VALVE 
SPRING SEAT 
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SECONDARY VALVE BODY 
(Sectional View) 


CHECK BALL 












Mh 


LZ LZZZZ 2a 
poe 
Lig 
KK COO — ee 



























JEM 


y 


SPRING SPECIFICATIONS 






2 
2 


Spring 





“LI: 
iS 
8 


w 
aQuweav—~———“eeu 
LJ 


= See SW Sees 











il 
i 





TA 


@ \ 
CHECK BALLS 


Pp Tyee Yi prrrsese 
UZ ne hhh 


mage COILS OLLLD L_| 





9) 


Standard (New) 















i | - 
——— 


-. = 
|Z LIZ DIRT I TID 


06, 


® 








Unit of length: mm (in) 






















Kick-down valve spring 
Orifice control valve spring 
Shift timing valve spring 
4th exhaust valve spring 
Accumulator 

valve spring 

Lock-up cut valve spring 
Reverse control valve spring 
CPC (Clutch Pressure Control) 
valve spring 


D12B1/D15B3 
D15B4/D16A9 





©QQ @©O8O 












































Wire Dia. O.D. Free Length No. of Coils 
1.0 (0.039) 10.1 (0.398) 38.9 (1.531) 12.5 
0.9 (0.035) 6.1 (0.240) 35.9 (1.413) 20.0 
0.9 (0.035) 8.6 (0.339) 42.9 (1.689) 21.4 
0.9 (0.035) 6.1 (0.240) 43.7 (1.720) 20.3 
1.2 (0.047) 7.7 (0.303) 45.1 (1.776) 19.8 
1.2 (0.047) 7.7 (0.303) 45.6 (1.795) 21.8 
0.7 (0.028) 7.6 (0.299) 29.0 (1.412) 18.0 
0.7 (0.028) 7.6 (0.299) 37.2 (1.465) 15.3 
0.9 (0.035) 8.6 (0.339) 18.2 (0.717) 5.5 













4 
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Servo Body 


Disassembly/Inspection/Reassembly 





NOTE: 

® Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Coat ali parts with ATF before reassembly. 

@ Replace the O-rings and filters. 







REVERSE TIMING VALVE 


MAGNET HOLDER LOCK WASHER 









ROLLER Replace. 

CAP 

rene a 

atres I 

Ss VALVE 

as FI 5 D- SERVO DETENT BASE 
Suame ©) 
SS 8 Ff & 
Sy 


® 


MAGNET COVER 


SERVO COVER 








crm) 
cnr} (F 


SERVO COVER 
SEPARATOR PLATE 








I A 
i: 
U 
oy 
9 
J 1) 
as rea | 
KC I ® 
(a | 


aU 


Ng 
Md 





S 





ee, THROTTLE VALVE A 


Oy @ THROTTLE CAM 
MODULATOR VALVE © Ce S STOPPER 


BODY 






MODULATOR VALVE oH @ 
a © © 
t__4 THROTTLE 
S-2 ~ VALVE B 
‘ ’ 
a SERVO VALVE/ 
4 SHIFT FORK SHAFT 
d_} 5x 0.8 mm 
ae a 
‘ y (0.8 kg-m, 
~~ 0-RING 6 lb-ft) 
4TH ACCUMULATOR PISTON Replace. 


2ND ACCUMULATOR PISTON 
3RD ACCUMULATOR PISTON 
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SPRING SPECIFICATIONS 


Standard (New) 


Unit of length: mm (in) 






















Modulator 
valve spring 


































Throttle valve A 
@ spring 









spring 


® Throttle valve A adjusting 



















































































Throttle valve B 
@ spring 





Throttle valve B adjusti 
spring 

































































3rd accumulator spring 





2nd accumulator spring 





Wire Dia. O.D. Free Length No. of Coils 
1.2 (0.047) 9.4 (0.370) | 26.3 (1.035) 
D12B1/D15B3 | 45 (9.047) 9.4 (0.370) | 27.2 (1.071) 
1.2 (0.047) 9.4 (0.370) | 26.3 (1.035) 
DISEAIDIGA | “49 (0.047) 9.4 (0.370) | 26.4 (1.039) 8.0 
1.1 (0.043) 8.5 (0.335) | 22.3 (0.878) 8.4 
1.1 (0.043) 8.5 (0.335) | 22.3 (0.878) 7.6 
DIZBUD TSBs’) 4 610.039) 8.5 (0.335) | 22.2 (0.874) 6.0 
1.0 (0.039) 8.5 (0.335) | 22.1 (0.870) 5.5 
1.0 (0.039) 8.5 (0.335) | 22.2 (0.874) 6.0 
1.0 (0.039) 8.5 (0.335) | 22.1 (0.870) 5.5 
D1ISB4/D16A9 | 4 (9.039) 8.5 (0.335) | 22.5 (0.886) 7.3 
1.0 (0.039) 8.5 (0.335) | 22.3 (0.878) 6.6 
0.8 (0.031) 6.2 (0.244) | 27.0 (1.063) 8.5 
1.4 (0.055) 8.5 (0.335) | 41.4 (1.630) 8.4 
D12B1/D15B3 1.4 (0.055) 8.5 (0.335) } 41.4 (1.630) 7.8 
1.6 (0.063) 8.5 (0.335) 626) 
1.6 (0.063) 8.5 (0.335) 626) 
D15B4/D16A9| 1.6 (0.063) 8.5 (0.335) 630) 
1.6 (0.063) 8.5 (0.335) 626) 
a 0.8 (0.031) 6.2 (0.244) | 30.0 (1.181) 
2.9(0.114) | 15.5 (0.689) | 79.5 (3.130) 


3.9 (0.154) 








4th accumulator spring 














20.2 (0.795) 





74.9 (2.949) 





















3.5 (0.138) 








Reverse timing valve spring 























18.6 (0.732) 








0.7 (0.028) 





Servo control valve spr 





77.4 (3.047) 














5.6 (0.220) 





43.8 (1.724) 











ing .O (0.039) 











7.6 (0.299) 





44.0 (1.732) 
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Lock-up Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-85. 


®@ Coat all parts with ATF before reassembly. 





LOCK-UP SHIFT VALVE 


LOCK-UP VALVE 
BODY \ a 





Q ROLLER 


SPRING SPECIFICATIONS 


Unit of length: mm (in) 


Standard (New) 





Wire Dia. O.D. Free Length No. of Coils 
0.319) 39.0 (1.535) 15.4 





Lock-up shift D12B81/D15B3 0.7 (0.028) 8.1 ( 
valve spring D15B4/D16A9 1.1 (0.043) 8.1 (0.319) 51.8 (2.039) 22.3 
6.6 ( 


0.260) 52.3 (2.059) 30.1 





Lock-up timing valve spring 1.0 (0.039) 





Governor Valve 
Disassembly/Inspection/Reassembly 


NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
@ Check that the governor works smoothly; replace it if it does not. 

@ Coat all parts with ATF before reassembly. Pe Ne C122 kgm, 215 -f) 













GOVERNOR HOUSING 
NOTE: Check that governor 
works smoothly. 


GOVERNOR HOUSING ASSEMBLY 
Inspect for wear, scratches, scoring or 
warpage. 


@GOVERNOR SPRING B 


FILTER (MGOVERNOR SPRING A 
ee 


DOWEL PIN 


FILTER 


PIPE 
Inspect for damage to end. 


SHAFT 


WOODRUFF KEY 
Inspect for scoring or Inspect for damage 
scratches. 


12 N-m (1.2 kg-m, 9 !b-ft) 






THRUST WASHERS 


BY-PASS BODY COVER Inspect face for wear or damage. 


BY-PASS BODY ——__ GEAR 
oO 


Inspect teeth for wear 
or damage. 


SNAP RING 
SPRING SPECIFICATIONS 


Unit of length: mm (in) 


Standard (New) 
Spring 





Wire Dia. O.D. Free Length No. of Coils 





Governor spring A 1.0 (0.039) 18.8 (0.740) 20.4 (0.803) 4.0 
Governor spring B 0.9 (0.035) 11.8 (0.465) 27.8 (1.094) 6.0 
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1st Accumulator/R. Side Cover 
Disassembly/Inspection/Reassembly 


NOTE: 


@ Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
@ Coat all parts with ATF before reassembly. 


R.SIDE COVER 










STEEL BALL 


@1ST ACCUMULATOR 
ONE WAY BALL 
SPRING 


SEALING WASHER 
Replace. 


SEALING BOLT a 


17.5 N-m 


(1.75 kg-m, 13 Ib-ft) Replace. 


1ST ACCUMULATOR PISTON 


@1ST ACCUMULATOR —— 


SPRING A 


@1ST eCUMuIAtCH= : 


SPRING B Replace. 


oy ie 1ST ACCUMULATOR COVER 


SNAP RING 


SPRING SPECIFICATIONS 
Unit of length: mm (in) 
Standard (New) 





Wire Dia. O.D. Free Length No. of Coils 











1st accumulator one way ball spring 0.29 (0.011) 4.0 (0.157) 14.0 (0.551) 13.0 

1st accumulator spring A 2.34 x 2.90 21.5 (0.846) 66.7 (2.626) 10.2 
(0.092 x 0.114) 

1st accumulator spring B 2.8 (0.110) 13.1 (0.516) 40.0 (1.575) 8.8 
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Mainshaft 
Disassembly/Inspection/Reassembly 


NOTE: 
Lubricate all parts with ATF during reassembly. 


Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 


Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


® 

@ Inspect thrust needle and needle bearings for galling and rough movement. 
e 

@ 


Locknut has left-hand threads. 















CIRCLIP 


THRUST NEEDLE 
BEARING 


ua 4TH/REVERSE 


GEAR 
(wy 
MAINSHAFT Vig NEEDLE BEARINGS 
\% Check splines for ex- y 
cD cessive wear or 4TH/REVERSE 





( 






damage. 

Check bearing surface 
for scoring, scratches 
or excessive wear. 






va GEAR COLLAR 


THRUST NEEDLE 
4 BEARING 


THRUST SHIM 


Gat 





(a 


| 


ASSEMBLY 


= O-RINGS 
a ee 
THRUST WASHER, ’ 
36 x 51 mm —_. 


Selective part 


Sg — BEARING 


SEALING RING, 
35 mm 


SEALING RING, 
29 mm 


NEEDLE BEARING 
SET RING 


BEARING 


LOCKNUT 

19 x 1.25 mm 

395 Nem 

(9.5 kg-m, 69 Ib-ft) 
Left-hand threads 


1ST CLUTCH 
ASSEMBLY 


O-RINGS 
oS neue Replace. 
: THRUST WASHER 


THRUST NEEDLE 
BEARING 


NEEDLE BEARING 
1ST GEAR 








THRUST WASHER 


1ST GEAR COLLAR 


TRANSMISSION 
HOUSING BEARING 


2ND/4TH CLUTCH 


THRUST NEEDLE 


NEEDLE BEARING 
THRUST NEEDLE 
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Mainshaft 


Inspection 





























@® Clearance Measurement 


NOTE: Lubricate all parts with ATF during 
assembly. 


1. Remove the mainshaft bearing from the transmis- 
sion housing (see page 14-114). 


2. Assemble the parts below on the mainshaft. 


NOTE: Do not assemble the O-rings while 
inspecting. 


LOCKNUT 

1ST CLUTCH ASSEMBLY 
THRUST WASHER 

1ST GEAR COLLAR 


TRANSMISSION HOUSING 
BEARING 


THRUST SHIM 
4TH/REVERSE GEAR 
COLLAR 

THRUST SHIM 


2ND/4TH CLUTCH 
ASSEMBLY 


THRUST WASHER, 

36.5 x 51 mm 

Selective 

THRUST NEEDLE BEARING 


2ND GEAR 
NEEDLE BEARING 
THRUST NEEDLE BEARING 








MAINSHAFT 
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3. Torque the mainshaft locknut to 30 N-m (3.0 kg-m, 
22 Ib-ft). 


NOTE: Mainshaft locknut has left-hand threads. 








LOCKNUT 
30 Nem 
(3.0 kf-m, 22 lb-ft) 


4. Hold the 2nd gear against the 2nd clutch. 
Measure the clearance between the 2nd gear and 
the 3rd gear with a feeler gauge. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


STANDARD: 0.05—0.13 mm (0.002—0.005 in) 


3RD GEAR 2ND GEAR 





2ND CLUTCH 


FEELER GAUGE 


THRUST WASHER, 
36.5 x 51 mm 


3RD GEAR 







2ND GEAR 




















5. If the clearance is out of tolerance, remove the 
thrust washer and measure the thickness. 


THRUST WASHER ¢ 


6. Select and install a new washer then recheck. 


THRUST WASHER 36.5 x 51 mm 
No. 













Part Number 
1 90441-PC9-010 
2 90442-PC9-010 

ahs 
4 90444-PC9-010 
90445-PC9-010 
90446-PC9-010 
90447-PC9-010 


90448-PC9-010 
90449-PC9-010 


Thickness 





3.50 mm (0.138 in) 
3.55 mm (0.140 in) 
3.60 mm (0.142 in) 
3.65 mm (0.144 in! 
3.70 mm (0.146 in) 
3.75 mm (0.148 in) 
3.80 mm (0.150 in) 
3.85 mm (0.152 in) 
3.90 mm (0.154 in) 






















































7. After replacing the thrust washer, make sure the 
clearance is within tolerance. : 
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Countershaft 
Disassembly/Inspection/Reassembly 


NOTE: 

® Lubricate all parts with ATF before reassembly. 

® Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 

@ Inspect thrust needle and needle bearings for galling and rough movement. 

© Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


LOCKNUT 
23 x 1.25 mm 
140 > 0> 140 N-m 


(14.0 > 0 > 14.0 kg-m, 
101 > 0 > 101 lb-ft) 
2a GEAR 


ONE-WAY CLUTCH 


wa ASSEMBLY 
ee 1ST GEAR 


NEEDLE BEARING 










REVERSE GEAR 
COLLAR 


ia +————--NEEDLE BEARING 


3 4 REVERSE GEAR 


REVERSE 
SELECTOR HUB 


4TH GEAR eee 1ST GEAR COLLAR 
a, eee 
7} 


NEEDLE BEARING 
- TRANSMISSION 
HOUSING BEARING 


DISTANCE COLLAR, 28 mm 
Selective part 


2ND GEAR 


THRUST NEEDLE 
BEARING 


SPLINED WASHER 
Selective part 


.3RD CLUTCH ASSEMBLY 


O-RINGS 
Replace. 





COUNTERSHAFT 

Check splines for excessive wear or damage. 
Check bearing surface for scoring, scratches or 
excessive wear. 
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Inspection 


3. Torque the countershaft locknut to 30 Nem (3.0 
kg-m, 22 Ib-ft). 


@ Clearance Measurement 


NOTE: Lubricate all parts with ATF during 
assembly. 


1. Remove the countershaft bearing from the 
transmission housing (see page 14-114). 


2. Assembie the parts below on the countershaft. 


NOTE: Do not assemble the O-rings while 
inspecting. 





LOCKNUT 
30 Nem 
(3.0 kg-m, 22 Ib-ft) 


LOCKNUT 






4. Measure the clearance between the 4th gear and 


PARKING GEAR/1ST GEAR the reverse selector hub with a feeler gauge. 
ONE-WAY CLUTCH ASSEMBLY 





: NEEDLE BEARING NOTE: Take measurements in at least three places 
Lp gy and take the average as the actual clearance. 

1ST GEAR COLLAR 
REVERSE GEAR @ TRANSMISSION HOUSING STANDARD: 0.05—0.13 mm (0.002—0.005 in) 
COLLAR BEARING 

REVERSE SELECTOR HUB ATH GEAR _- REVERSE 

SELECTOR 

4TH GEAR HUB 

NEEDLE BEARING 

DISTANCE COLLAR, 28 mm 

Selective 

2ND GEAR 
COTTERS THRUST NEEDLE BEARING 

3RD GEAR 

NEEDLE BEARING DISTANCE COLLAR, |““—~ FEELER GAUGE 


28 mm 


THRUST NEEDLE BEARING 


SPLINED WASHER 
Selective 


3RD CLUTCH ASSEMBLY 


COUNTERSHAFT 







DISTANCE COLLAR, 
28 mm 


4TH GEAR REVERSE 


SELECTOR 
HUB 


(cont’d) 
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Countershaft 


Inspection (cont'd) 


Measure the clearance between the 3rd gear and 
2nd gear with a feeler gauge, with the feeler gauge 
from step 4 between the 4th gear and reverse 
selector hub. 


—1. Measure the clearance with the 3rd gear 
pushed towards the 3rd clutch. 


—2. Measure the clearance with the 3rd gear 
pushed towards the 2nd gear. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


—3. Subtract the measurements of step-2. from 
step-3., and you have the clearance between 


the 3rd gear and 2nd gear. 


STANDARD: 0.05—0.13 mm (0.002— 0.005 in) 


4TH GEAR 


3RD GEAR 


2ND GEAR REVERSE 


SELECTOR HUB 






3RD CLUTCH 
ASSEMBLY 


SPLINED WASHER 


DISTANCE COLLAR, 
28 mm 





3RD GEAR 2ND GEAR 
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6. If the clearance is out of tolerance, remove the 
splined washer and/or distance collar and measure 
the thickness and/or the width. 


7. Select and install a new distance collar then 


recheck. 


DISTANCE COLLAR 28 mm 


Part Number 





90503-PC9-000 


Thickness 


39.00 mm (1.535 in) 





90504-PC9-000 


[39.10 mm (1.539 in) 





90505-PC9-000 


39.20 mm (1.543 in) 





90507-PC9-000 


39.30 mm (1.547 in) 





90508-PC9-000 


39.05 mm (1.537 in) 





90509-PC9-000 


39.15 mm (1.541 in) 





90510-PC9-000 


39.25 mm (1.545 in) 





90511-PC9-000 





90512-PC9-000 





38.90 mm (1. 
38.95 mm (1.533 in) 





8. After replacing the distance collar, make sure the 
clearance is within tolerance. 


9. Select and install a new splined washer then 


recheck. 


SPLINED WASHER 35 x 50 mm 


Part Number 


9041 1-PA9-000 












Thickness 


| 3.00 mm (0.118 in) 












90412-PA9-000 





3.05 mm (0.120 in) 











90413-PA9-000 





3.10 mm (0.122 in) 











90414-PA9-000 








3.15 mm (0.124 in) 








90415-PA9-000 








3.20 mm (0.126 in) 








90416-PA9-000 





3.25 mm (0.128 in) 











90417-PA9-000 





3.30 mm (0.130 in) 








90418-PA9-000 





3.35 mm (0.132 in) 








90419-PA9-000 











3.40 mm (0.134 in) 








90423-PA9-000 








2.90 mm (0.114 in) 








90424-PA9-000 








2.95 mm (0.116 in) 





10. After replacing the splined washer, make sure the 
clearance is within tolerance. 


One-Way Clutch/Parking Gear 


Disassembly and Inspection 


Separate the countershaft 1st gear from the park- 
ing gear by turning the parking gear in the direction 


shown. 


1. 


PARKING GEAR 





COUNTERSHAFT 
1ST GEAR 


Remove the one-way clutch by prying it up with the 
end of a screwdriver. 


ONE-WAY CLUTCH 


COUNTERSHAFT 
1ST GEAR NOTE: Install in this 
direction. 
ONE-WAY CLUTCH 
COUNTERSHAFT 





1ST GEAR 





SCREWDRIVER 


Inspect the parts as follows: 


Inspect the parking 
gear for wear or ee 
scoring. NG 





Inspect the one-way — ye 
clutch for damage or 
faulty movement. 


Inspect the counter- 
shaft 1st gear for wear 
or scoring. 





3. After the parts are assembled, hold the counter- 
shaft 1st gear and turn the parking gear in direction 
shown to be sure it turns freely. 


PARKING GEAR 





COUNTERSHAFT 
1ST GEAR 


14-103 


Clutch 


Illustrated Index 


1ST CLUTCH 


SNAP RING CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 
CIRCLIP 


SPRING RETAINER 


RETURN SPRING 
y a CLUTCH PISTON 
PW, O-RINGS 
ed P Replace. 
. é CLUTCH DRUM 





CLUTCH END 
PLATE 


S 
=e 
@- 


CLUTCH PLATES 
Standard thickness: 
1.6 mm (0.063 in) 





3RD CLUTCH 


CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 







CLUTCH END PLATE 





SNAP RING 


CLUTCH DRUM [. 
O-RINGS 
Replace. 
CLUTCH PISTON 
RETURN SPRING 


SPRING RETAINER 





CIRCLIP 


CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 
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2ND/4TH CLUTCH 


CLUTCH DISCS 
Standard thickness: 
CIRCLIP 1.94 mm (0.076 in) 


CLUTCH END PLATE 
SNAP RING 


SPRING RETAINER 





CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 


DISC SPRING i UTCH PISTON 


2ND CLUTCH DRUM 
4TH CLUTCH DRUM 








O-RINGS 


‘tj 
Y Replace. 







er 


RETURN SPRING 


lo {( RETURN SPRING 
re 
O-RINGS 


Replace. 


CLUTCH PLATES 
Standard thickness: CLUTCH PISTON 
2.0 mm (0.079 in) 

YW A 


M4 


SNAP RING 


CLUTCH END PLATE 


CLUTCH DISCS ~ 
Standard thickness: 


1.94 mm (0.076 in) CIRCLIP SPRING RETAINER 
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Clutch 


Disassembly 
























1. Remove the snap rings, then remove the clutch end 3. Install the special tools as shown. 
plate, clutch discs and plates. 


CLUTCH SPRING 
COMPRESSOR 


ATTACHMENT 
S) O7LAE—PX40100 





SCREWDRIVER 





CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 


2. Remove the disc spring. 


NOTE: For 2nd clutch. 





DISC SPRING CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 







2ND CLUTCH 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 





CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 
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CAUTION: If either end of the compressor attachment 5. Remove the circlip. Then remove the special tools, 


is set over an area of the spring retainer which is unsup- spring retainer and return spring. 
ported by the return spring, the retainer may be 
damaged. 





CIRCLIP 


Set here. Do not set here. 


6. Wrap a shop towel around the clutch drum and ap- 
ply air pressure to the oil passage to remove the 
piston. Place a finger tip on the other end while ap- 
plying air pressure. 


4. Compress the clutch return spring. 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


OIL PASSAGE 
COMPRESSED AIR 
HOSE NOZZLE 





CLUTCH RETURN SPRING 
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Clutch 


Reassembly — —_ HT 

















NOTE: 4. Install the piston in the clutch drum. Apply pressure 
@ Clean all parts thoroughly in solvent or carburetor and rotate to ensure proper seating. 

cleaner, and dry with compressed air. 
@ Blow out all passages. NOTE: Lubricate the piston O-ring with ATF before 
@ Lubricate all parts with ATF before reassembly. installing. 
1. Inspect for a loose check valve. CAUTION: Do not pinch O-ring by installing the 


piston with force. 


CHECK VALVE 


PISTON ays 





PISTON 


2. Install a new O-ring on the clutch piston. 


3. Be sure that the disc spring is securely staked. 





CLUTCH DRUM aU 
NOTE: For 1st, 3rd and 4th clutches. 
; ; 5. Install the return spring and spring retainer and 
mm =6O-RINGS position the circlip on the retainer. 


RETAINER CIRCLIP 
CLUTCH PISTON 


DISC SPRING 








RETURN SPRING 


6. Install the special tools as shown. CAUTION: If either end of the compressor attach- 
ment is set over an area of the spring retainer 
which is unsupported by the retainer spring, the re- 
tainer may be damaged. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PLS0100 





Set here. Do not set here. 






CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


7. Compress the clutch return spring. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 





CLUTCH SPRING 
~~ COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 


io) 
CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


(cont'd) 
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Clutch 


Reassembly (cont'd) 


















8. Install the circlip. 11. Soak the clutch discs thoroughly in ATF for a 
minimum of 30 minutes. 


12. Starting with a clutch plate, alternately install the 
clutch plates and discs. Install the clutch end plate 
with flat side toward the disc. 


NOTE: Before installing the plates and discs, make 
sure the inside of the clutch drum is free of dirt or 


other foreign matter. 





CIRCLIP 


9. Remove the special tools. 





10. Install the disc spring. 
DISCS AND PLATES END PLATE 


NOTE: 
@ For 2nd clutch. 


@ Install the disc spring in the direction shown. 13. Install the snap ring. 


DISC SPRING 





2ND CLUTCH 
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14. Measure the clearance between the clutch end 
plate and top disc with a dial indicator. Zero the dial 
indicator with the clutch end plate lowered and lift 
it up to the snap ring. The distance that the clutch 
end plate moves is the clearance between the 
clutch end plate and top disc. 


NOTE: Measure at three locations. 


End Plate-to-Top Disc Clearance: 








Service Limit 


0.65—0.85 mm (0.026 —0.033 in) 
0.65—0.85 mm (0.026—0.033 in) 
0.40—0.60 mm (0.016—0.024 in) 
0.40—0.60 mm (0.016—0.024 in) 





Clutch 


Ist 
2nd 
3rd 
4th 






















TOP DISC 
END PLATE é 


: —=— 
>> 









15. lf the clearance is not within the service limits, 
select a new clutch end plate from the following 


table. 


NOTE: If the thickest clutch and plate is installed 
but the clearance is still over the standard, replace 


the clutch discs and clutch plates. 


CLUTCH END PLATE 
* D12B1/D15B3 


Plate No. 


Part Number 


Thickness mm (in) 








22551—PA9—010 
22552—PA9—010 
22553—PA9—010 
22554—PA9—010 
22555—PA9—010 
22561—PA9—010 
22562—PA9—010 
22563—PA9—010 
22564—PA9—010 
22565—PA9—010 
22566—PA9—010 


e D15B4/D16A9 


Plate No. 


Part Number 





2.3 mm (0.091) 
2.6 mm (0.102) 
2.9 mm (0.114) 
3.2 mm (0.126) 
3.5 mm (0.138) 
2.15 mm (0.085) 
2.45 mm (0.096) 
2.75 mm (0.108) 
3.05 mm (0.120) 
2.35 mm (0.132) 
3.65 mm (0.144) 





Thickness 





SDODIATHAWN= 





22551 —PC9—000 
22552—PC9—000 
22553—PC9—000 
22554—PCS—000 
22555—PC9—000 
22556—PC9—000 
22557—PC9—O000 
22558—PC9—000 
22559 —PC9—000 
22560—PC9—000 
22561 —PC9—000 
22562—PC9—000 
22563—PC9—000 


PLATE NUMBER 


{ ra Thickness 
eS ee 


END PLATE 





2.4 mm (0.094 in) 
2.5 mm (0.098 in) 
2.6 mm (0.102 in) 
2.7 mm (0.106 in) 
2.8 mm (0.110 in) 
2.9 mm (0.114 in) 
3.0 mm (0.118 in) 
3.1 mm (0.122 in) 
3.2 mm (0.126 in) 
3.3 mm (0.130 in) 
2.1 mm (0.082 in) 
2.2 mm (0.086 in) 
2.3 mm (0.090 in) 





as 
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Torque Converter Housing Bearings 


Mainshaft Bearing Replacement 


1. Pull up the mainshaft bearing and oil seal using the 
special tools as shown. 





ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 
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2. Drive in the new mainshaft bearing until it bottoms 
in the housing, using the special tools as shown. 


S 


ATTACHMENT, 62 x 68 mm 
07746—0010500 


DRIVER 
07749—0010000 





3. Install the new oil seal flush with the housing using 
the special tools as shown. 


DRIVER 
07749—0010000 





ATTACHMENT, 72 x 75 mm 
07746—0010600 | 


Countershaft Bearing Replacement 


1. Remove the countershaft bearing using the special 


tool. 


ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC—PH80000 


= 
= 
Fy 

— 


Li 
Cl 


2. Replace the oil guide plate. 


3. Drive the new bearing into the housing using the 
special tools as shown. 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


(0.001 in) 


OIL GUIDE PLATE 
Replace. 
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Transmission Housing Bearings 


Mainshaft/Countershaft Bearing Replacement 


1. To remove the mainshaft and countershaft bear- 
ings from the transmission housing, expand each 
snap ring with snap ring pliers, then push the bear- 
ing out using the special tools and a press as 
shown. 


NOTE: Do not remove the snap rings unless it’s 
necessary to clean the grooves in the housing. 


SNAP RING PLIERS 
PRESS 07LGC—0010100 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


COUNTERSHAFT 
BEARING 





YON’ 


MAINSHAFT BEARING 


DRIVER 
07749—0010000 


ATTACHMENT 

¢ MAINSHAFT 
ATTACHMENT, 
72x 75 mm 
07746—0010600 


* COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746 —0010500 





TRANSMISSION 
HOUSING 
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2. Expand each snap ring with snap ring pliers, insert 
the new bearing part-way into the housing using 
the special tools and a press as shown. Install the 
bearing with the groove facing outside the housing. 


NOTE: Coat all parts with ATF. 


3. Release the pliers, then push the bearing down into 
the housing until the ring snaps in place around it. 


DRIVER 
07749—0010000 


ATTACHMENT 

¢ MAINSHAFT 
ATTACHMENT, 
72x 75mm 
07746—0010600 






¢ COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746 —0010500 


GROOVE 


4. After installing the bearing verify the following: 
@ The snap ring is seated in the bearing and hous- 
ing grooves. 


@ The snap ring operates. 
@ The ring end gap is correct. 


END GAP: 0O—7 mm 
(O—0.28 in) 


CIR 
Eos 


SNAP RING 


Reverse Idler Gear 
Installation 


1. Assemble the reverse idler bearing holder. 


NOTE: Align the hole in the shaft with the spring. . 


REVERSE IDLER BEARING HOLDER 


RETAINING 
BOLT 
27 Nem (2.7 kg-m, 20 lb-ft) 
WASHER 
©” > 
gy REVERSE ce 
GEAR SHAFT 


STEEL BALL ee ceed 


2. Install the reverse idler gear. 


NOTE: Install the reverse idler gear so that the 
larger chamfer on the shaft bore faces the torque 
converter housing. 





REVERSE IDLER GEAR 
Inspect teeth for wear: 


Chamfered end 





Install the needle bearing on the idler gear shaft. 


Install the reverse idler bearing holder into the 
transmission housing. 


Tighten the reverse idler bearing holder bolts. 


Install the spring and then tighten the retaining bolt 
and washer. 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft) 


IDLER BEARING 
HOLDER 





NEEDLE 
BEARING 





TRANSMISSION HOUSING 
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Transmission/Valve Body 
Reassembly 



















NOTE: 
® Coat all parts with ATF. 
@ Replace the below parts: 
* O-rings 
¢ Lock washers 
* Gaskets 
* Locknuts 
¢ Sealing washer 


OIL FEED PIPE 
SERVO DETENT BASE 


2 BOLTS 





CONTROL SHAFT 
STATOR SHAFT 





MODULATOR VALVE 
BODY 









ROLLER PIN 


COTTER PIN 







SECONDARY MAIN VALVE BODY 


VALVE BODY 






4 Bolts 





OIL PUMP DRIVEN 


2 BOLTS GEARSHAFT 







GOVERNOR 
BODY 


3 BOLTS 
BY-PASS BODY 









SUCTION PIPE 
MAIN SEPARATOR PLATE 











ATF STRAINER 





Pal 
CONTROL LEVER 
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Install the ATF strainer in the torque converter 
housing. 


Install the main separator plate with 1 dowel pin 
and 2 bolts on the torque converter housing. Then 
install the oil pump gears and oil pump driven gear 
shaft. 


NOTE: Install the oil pump driven gear with its 
grooved and chamfered side facing down. 


DRIVEN GEAR 


ok 


bree 
GROOVE CHAMFER 
DRIVE GEAR DRIVEN GEAR 
SHAFT 


DRIVEN GEAR 






Groove and chamfered 
: side faces separator plate. 


Install the main valve body with 4 bolts. And make 
sure the pump drive gear rotates smoothly in the 
normal operating direction and pump shaft moves 
smoothly in the axial and normal operating 
directions. 


lf the pump gear and pump shaft do not move free- 
ly, loosen the valve body bolts, realign the shaft, 
and then retighten to the specified torque. 


CAUTION: Failure to align the pump shaft correct- 
ly will result in seized pump gear or pump shaft. 





Neem) 
OO j 
<1 eS Z. 
Pe. 
DRIVEN GEAR 
DRIVEN 
GEAR SHAFT 


10. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


. Install the stator shaft and stopper shaft. 


. Install the 2 dowel pins, cooler relief valve and spr- 


ing in the main valve body. 


. Install the regulator valve body with 1 bolt on the 


main valve body. 


. Install the torque converter check valve and spring 


in the regulator valve body. 


. Install the 2 dowel pins and separator plate on the 


regulator valve body, then install the lock-up valve 
body with 5 bolts. 


Install the secondary separator plate with 2 dowel 
pins on the secondary valve body, then install the 
secondary valve body on the main valve body with 
1 bolt. 


. Install the servo separator plate on the secondary 


valve body by inserting the throttle control shaft in- 
to the secondary valve body. 


install the servo body on the secondary valve body 
with 6 bolts and the tock plate. 


Install the modulator valve body on the servo body 
with 4 bolts. 


Install the accumulator cover on the servo body 
with 4 bolts. 


Install the servo detent base on the servo body with 
2 bolts and new lock washers. 


Install the control shaft in the torque converter 
housing, then install the roller pin through the 


manual valve. 


Install new cotter pin into the roller pin, then bend 
the cotter pin. 


Install the governor separator plate and governor 
body with 3 bolts and new lock washers. 


Install the by-pass body and body cover with 3 
bolts. 


Install 3 oil feed pipes in the servo body, 1 pipe in 
the main valve body and the suction pipe in the 
housing. 


(cont’d) 
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Transmission/Transmission Housing 
Reassembly (cont'd) 





TRANSMISSION HOUSING 


i we MOUNTING BOLTS 
all 
T : 


© 
c_———f) 
mz —{) 
| com 
am — 





j S 
i es a ZT, i és 
LOCK WASHER ag RASS FAP Pe a 
& KE | SENG — TRANSMISSION HOUSING 
=. be CAP SF 


SS 
3 
\ 
W\ 
air) 
{ p 
} 


i 


THROTTLE CONTROL 
CABLE STAY 


TRANSMISSION HOUSING 


a GASKET 


SHIFT FORK 


MAINSHAFT_ SUB-ASSEMBLY 
REVERSE GEAR COLLAR 


NEEDLE BEARING 


REVERSE GEAR 
REVERSE SELECTOR 








7 
wa @ 
i — 
(ys | 
Ce) hy 
c= uuu 
Ve a— COUNTERSHAFT 
a KL DY SUB-ASSEMBLY 
4 Re 
4 S 
mais Cian 
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aa 
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14-118 


21. Install the reverse idler gear and gear shaft holder in 
the transmission housing (page 14-115). 


22. Install the differential assembly in the torque con- 
verter housing. 


23. Install the mainshaft sub-assembly and _ the 
countershaft sub-assembly together. 


MAINSHAFT SUB-ASSEMBLY COUNTERSHAFT 


SUB-ASSEMBLY 






1 


a ih 


24. Turn the shift fork shaft so large chamfered hole 
facing fork boit hole. Then install the shift fork and 
torque the lock bolt. Bend the lock tab against the 
bolt head. 


SHIFT FORK 


LOCK WASHER 
Replace. 


6 x 1.0 mm 
14Nm 
{1.4 kg-m, 10 Ib-ft) 


SHIFT FORK 


Face large chamfered 
SHAFT 


hole in this side. 


25. 


26. 


27. 


28. Install the transmission housing bolts and transmis- 


29. Install the throttle control cable stay and lock plate 


Install the reverse gear, needle bearing and reverse 
gear collar on the countershaft. 


Align the spring pin with the transmission housing 
groove turning the control shaft. 


Place the transmission housing on the torque con- 
verter housing. 


SPRING PIN 

Align the spring pin with 
the transmission housing 
groove. 








DOWEL PIN 
GASKET 


sion hanger, then torque bolts to 34 Nem (3.4 
kg-m, 25 lb-ft) in two or more steps as shown. 





on the transmission housing. 


(cont'd) 
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Transmission/R. Side Cover 






















14- 


Reassembly (cont'd) 


30. 


31. 


32. 
33. 


34. 


Slip the special tool onto the mainshaft. 


MAINSHAFT HOLDER 
07923—6890202 





MAINSHAFT 


install the parking brake lever on the contro} shaft. 


Assemble the one-way ciutch and parking gear 
with the countershaft 1st gear. 


Install the 1st gear collar, needle bearing and park- 
ing gear/1st gear assembly on the countershaft. 


Install the parking brake pawl with shaft and spr- 
ing, then engage the parking brake pawi to the 
parking gear. 






N Kn on 
Tar aratep ole : 


ACS) 
Fe eb 3 
SS} 


} Ga LE 
Vv 


N 


S 
S 


A 
afr 


7 : 
na 
Ye 


p) 
q 


A ns 
— 


120 


35. 


36. 


37. 


38. 





Tighten the old locknut to press the parking gear to 
specified torque, then loosen it. 


TORQUE: 140 N-m (14.0 kg-m, 101 Ib-ft) 


LOCKNUT 
Old locknut 





Install the 1st gear collar and thrust washer on the 
mainshaft. 


Install new O-rings on the mainshaft. 


NOTE: Before installing the O-rings, wrap the 
shaft splines with tape to prevent damaging the O- 
rings. 


Install the thrust washer, thrust needle bearing, 
needle bearing and 1st gear on the 1st clutch, then 
install them on the mainshaft. 


39. Install new locknuts on each shaft, then tighten 
them to specified torque. 


TORQUE: 
Mainshaft 

95 N-m (9.5 kg-m, 69 lb-ft) 
Countershaft 

140 N-m (14.0 kg-m, 101 Ib-ft) 


NOTE: Mainshaft locknut has left-hand threads. 


Left-hand thread Mark 






COUNTERSHAFT 


MAINSHAFT 


40. Stake each locknut using a 3.5 mm punch. 
* COUNTERSHAFT (_) 


LOCKNUT 








0.7—1.7 mm 
(0.03—0.07 in) 


a 
10 
U) 


8 LOCKNUT 


¢ MAINSHAFT 


1ST CLUTCH 





Point to be staked 


ev 


——— 
5377 re 7774 
Ze 


0.7—1.7 mm 
{0.03—0.07 in) 


(cont'd) 
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Transmission 





41. Set the parking brake lever in the PARK position, 
then verify that the parking brake pawl engages the 
parking gear. 


42. If the paw! does not engage fully, check the parking 
brake pawl stopper clearance as described on page 
14-123. 


43. Tighten the lock bolt and bend over the lock tab. 


ROLLER PIN 







PARKING BRAKE 
LEVER 


PARKING BRAKE 
STOPPER 





a 


Measuring Distance 
= 






PARKING BRAKE 
PAWL 


PARKING BRAKE 
PAWL SHAFT 


44. Install the R. side cover. 


PARKING GEAR 


TORQUE: 12 N-m (1.2 kg-m, 9 lb-ft) 
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Reassembly (cont'd) ——#——S 


45. Install the throttle control lever with a new lock 
washer on the end of the throttle control shaft. 
Tighten the lock bolt and bend the lock tab. 


TORQUE: 8 N-m (0.8 kg-m, 6 Ib-ft) 

46. Install the contro! lever with a new lock washer on 
the end of the control shaft. Tighten the lock bolt 
and beld lock tab. 


TORQUE: 14 N-m (1.4 kg-m, 10 Ib-ft) 


CONTROL SHAFT | \ 





6x 1.0 mm 
14 Nm 
(1.4 Nem, 10 Ib-ft) 


LOCK WASHER 


a 
CONTROL LEVER 


47. Instail the ATF cooler pipes with new sealing 
washers. 


TORQUE: 29 N-m (2.9 kg-m, 21 lb-ft) 





48. Install the ATF level gauge. 


49. Install the transmission mount bracket on the 
transmission housing. 


TORQUE: 39 N-m (3.9 kg-m, 28 lb-ft) 


TRANSMISSION MOUNT 
BRACKET 





10x 1.25 mm 
39 Nem 
(3.9 kg-m, 28 Ib-ft) 


50. Install the stopper mount bracket on the transmis- 
sion housing. 


TORQUE: 65 N-m (6.5 kg-m, 47 lb-ft) 


12 x 1.25 mm 
65 Nem 
(6.5 kg-m, 47 lb-ft) 





STOPPER MOUNT BRACKET 





Parking Brake Stopper 


Inspection/Adjustment 





Set the parking brake lever in the PARK position. 


Measure the distance between the. parking brake 
pawl and the parking brake lever roller pin as 
shown. 


STANDARD: 30.7—31.7 mm (1.21—1.25 in) 
ROLLER PIN 


PARKING BRAKE 
LEVER 


PARKING BRAKE 
STOPPER 


PARKING BRAKE 
PAWL 


PARKING GEAR PARKING BRAKE 
PAWL SHAFT 


3. If the measurement is out of tolerance, select and 
install the appropriate parking brake stopper from 
the table below. 


PARKING BRAKE 
STOPPER 


PARKING BRAKE STOPPER 


Part Number 





11.00 mm 
0.433 in 


10.80 mm 
0.425 in 


10.60 mm 
0.417 in 


11.00 mm 
0.433 in 


10.65 mm 
0.419 in 


10.30 mm 
0.406 in 


24537-PA9-003 





24538-PA9-003 








24539-PA9-003 








4, After replacing the parking brake stopper, make 
sure the distance is within torelance. 
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Torque Converter 
Disassembly 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 






12x 1.0 mm 
75 Nem (7.5 kg-m, 54 lb-ft) 
Torque in a criss-cross pattern. 


WASHER 
DRIVE PLATE 


RING GEAR/ 
TORQUE CONVERTER 
ASSEMBLY 
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Transmission 
installation 


1. Install the starter motor on the torque converter 
housing, and install the 14 mm dowel pins in the 
torque converter housing. 


45 Nem 


(4.5 kg-m, 33 Ib-ft) STARTER MOTOR 






14 x 20 mm 
DOWEL PIN 


O-RING 
Replace. 


TORQUE 
CONVERTER 


14 x 20 mm 
DOWEL PIN 


2. Place the transmission on a jack, and raise to the 
engine fevel. 


3. Attach the transmission on the engine then install 
two transmission housing mounting bolts and 3 
rear engine mounting bolts. 


REAR ENGINE 

MOUNTING BOLTS 

14x 1.25 mm 
TRANSMISSION HOUSING 85 N-m (8.5 kg-m, 
MOUNTING BOLTS 61 lb-ft) 


12 x 1.25 mm 
60 N-m (6.0 kg-m, 43 Ib-ft) 





4. Install the transmission side mount. 


TRANSMISSION SIDE 12 x 1.25 mm 
MOUNT 55 Nem (5.5 kg-m, 
40 fb-ft) 


G 


12 x 1.25 mm 
55 Nem (5.5 kg-m, 40 lb-ft) 


5. Install the remaining transmission housing moun- 
ting bolts. 





12 x 1.25 mm 
60 Nem (6.0 kg-m, 
43 Ib-ft) TRANSMISSION HOUSING 

MOUNTING BOLTS 

12x 1.25 mm 

60 N-m {6.0 kg-m, 

43 lb-ft) (cont'd) 
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Transmission 
Installation (cont’d)—§_ _—-A AAAMR@oOoOo—A AA 


6. Remove the transmission jack and the hoist from 10. Install the stopper mounting bolts. 
the engine. 


7. Attach the torque converter to the drive plate with 
8 bolts and torque to 12 Nem (1.2 kg-m, 9 Ib-ft). 
Rotate the crankshaft as necessary to tighten the 
bolts to 1/2 of the specified torque, then final tor- 
que, in a criss-cross pattern. Check for free rotation 
after tightening the last bolt. 


8. Install the shift cable with the roller, control pin and 
new cotter pin on the control lever. 


CAUTION: Take care not to bend the shift cable. 


9. Install the shift cable cover, torque converter cover 
and exhaust pipe bracket. 





STOPPER MOUNT 


10 x 1.25 mm 
8 x 1.25 mm 39 Nem 
27 Nem (3.9 kg-m, 28 ib-ft) 
6x 1.0 mm (2.7 kg-m, 
12 Nem 20 lb-ft) 


(1.2 kg-m, 9 Ib-ft} 11. Install the exhaust pipe A. 


8x 1.25 mm 
22 Nem 
(2.2 kg-m, 16 lb-ft) 





zs 
COTTER 
PIN 
BRACKET 
SELF LOCKING NUTS 
Replace. 
6 x 1.0 mm 10 x 1.25 mm 
12 Nem ROLLER 55 Nem 
(1.2 kg-m, 9 Ib-ft) (5.5 kg-m, 
CONTROL 40 lb-ft) 
TORQUE CONVERTER LEVER 
COVER 


ROLLER PIN 


SELF LOCKING NUTS 


Replace. SELF LOCKING NUTS 

8x 1.25 mm Replace. 

22 Nem (2.2 kg-m, 8x 1.25 mm 

16 lb-ft) 22 N-m (2.2 kg-m, 
16 Ib-ft) 
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12. 


Inatall the driveshafts. 

NOTE: Turn the right and left steering knuckle fully 
outward, and axial into the differential until you feel 
its spring clip engage the side gear. 


® For D12B1/D15B3/D15B4 


—1. Install a new set ring on the end of the each 
driveshaft. 


—2. Install the right and left driveshafts (see Sec- 
tion 16). 


@ For D16A9 


—1. Install a new set ring on the end of the right 
drive shaft and intermediate shaft. 


—2. Install the intermediate shaft. 


—3. Install the right and left driveshafts (see Sec- 
tion 16). 


10 x 1.25 mm 
40 Nem 
(4.0 kg-m, 29 lb-ft) 





INTERMEDIATE 
SHAFT 
D16A9 only 


13. Install the damper fork. And install the boll joint to 
the lower arm with a new castle nuts and cotter 
pins. 


10 x 1.25 mm 
44 Nem 
(4.4 kg-m, 32 lb-ft) 





SELF-LOCKING NUT 


Replace. 

12x 1.25 mm CASTLE NUT peciece. we 
65 Nem 12 x 1.25 mm ‘ 
(6.5 kg-m, 47 Ib-ft) 55 Nem (5.5 kg-m, 40 lb-ft) 


14. Install the splash shield. 


rm 


~ SPLASH SHIELD 


yee 


6 x 1.0 mm 


CLIP 
(cont’d) 
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Transmission 
Installation (cont'd) 





15. Connect the speedometer sensor connector. 


SPEED SENSOR 
CONNECTOR 


. Connect the ATF cooler hoses to the joint pipes. 
. Connect the throttle control cable. 


. Connect the lock-up control solenoid valve 
connector. 


. Connect the starter motor and transmission ground 
cables. 


. Install the air intake hose. 
. Refill the transmission with ATF (see page 14-65). 


. Connect the battery positive (+) and negative (—) 
cables to the battery. 


. Check the ignition timing (see Section 23). 

. Start the engine. Set the parking brake, and shift 
the transmission through all gears three times. 
Check for proper shift cable adjustment. 

. Let the engine reach operating temperature with 
the transmission in Neutral or Park, then turn it off 


and check fluid level. 


. Road test as described on pages 14-52 thru 14-54. 
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Shift Cable 


Removal/installation 


Make sure lifts are placed properly (see 
page 1-9 thru 1-11). 


NOTE: LHD is shown; RHD is similar. 
1. Remove the center console (see page 20-80). 


2. Shift to [N] position, then remove the lock pin from 
the cable adjuster. 









ALLE 


LOCKNUT 
7N-m 
(0.7 kg-m, 5 Ib-ft) 


SHIFT CABLE ADJUSTER 


3. Remove the shift cable bracket. 





Cray 
SHIFT CABLE / 

6x 1.0 mm 
BRACKET 12 Nem 


(1.2 kg-m, 9 lb-ft) 


COTTER PIN PS 


av 
22 Nem (2.2 kg-m, 
16 lb-ft) 


4. Remove the exhaust pipe A. 
5. Remove the shift cable holder. 


6. Remove the exhaust pipe bracket, torque converter 
cover and shift cable cover. 


7. Remove the shift cable by removing the cotter pin, 
control pin and control lever roller from the control 
lever. Take care not to bend the cable when remov- 
ing/installing it. 


BRACKET 
MOUNTING BOLTS 
10 Nem (1.0 kg-m, 7 lb-ft} 






CONTROL LEVER 






CONTROL CABLE 


Doe 
QE a 
C7 


CABLE 
BRACKET 


SHIFT 
CALBE 





27 Nem (2.7 kg-m, 
20 Ib-ft) 


CABLE HOLDER 


22 Nem (2.2 kg-m, 


HEADER PIPE 16 Ib-ft) 


BRACKET 


40 Nem (4.0 kg-m, 
29 Ib-ft) 


8. Install the shift cable in the reverse order of 
removal. 


9. Check the cable adjustment on reassembly, on 
page 14-130. 
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Shift Cable 
Adjustment 


Make sure lifts are placed properly (see 
page 1-9 thru 1-11). 


NOTE: LHD is shown; RHD is similar. 
1. Start the engine. Shift to [P] position to see if the 
reverse gear engages. If not, refer to trouble- 


shooting on page 14-48 thru 51. 


2. With the engine off, remove the center console 
(see page 20-80). 


3. Shift to[N] position, then remove the lock pin from 
the cable adjuster. 






LOCKNUT 
7Nem 
(0.7 kg-m, 5 lb-ft) 


SHIFT CABLE 


ADJUSTER 
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4. Check that the hole in the adjuster is perfectly 
aligned with the hole in the shift cable. There are 
two holes in the end of the shift cable. They are 
positioned 90° apart to allow cable adjustment in 
1/4 turn increments. 


ADJUSTER 


SHIFT CABLE 





Cable Cable Exact 
Too Short Too Long Alignment 


5. If not perfectly aligned, loosen the locknut on shift 
cable and adjust as required. 


6. Tighten the locknut to 7 N-m (0.7 kg-m, 5 Ib-ft). 


7. Install the lock pin on the adjuster. If you feel the 
lock pin binding as you reinstall it, the cable is still 
out of adjustment and must be readjsuted. 


8. Move the select to each gear and verify that the 
shift position indicator follows the shift position 
console switch. 


9. Start the engine and check the shift lever in all 
gears. If any gear does not work properly, refer to 
troubleshooting on page 14-48 thru 51. 


10. Insert the ignition key into the key cylinder on the 
shift indicator panel, verify that the shift lock lever 
is released. 


Gearshift Selector 
Disassembly/Reassembly 


NOTE: LHD is shown; RHD is symmetrical. 


PUSH KNOB SELECT LEVER 







Apply non-hardening 
LOCK PIN thread lock sealant. 





10 N-m 
(1.0 kg-m, 7 tb-ft) 













SHIFT INDICATOR 
PANEL 


ADJUSTER 


LEVER COVER 
SILICONE 


GREASE ad Zr 


SILICONE 
GREASE 


LOCK PIN ROD 


10 Nem (1.0 kg-m 


FT 
zie SHIFT POSITION 


SWITCH 
Testing, see Section 23 







12 N-m (1.2 kg-m, 9 lb-ft) 


10 N-m (1.0 kg-m, 7 Ib-ft) 
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Shift Indicator Panel 
Adjustment 





NOTE: LHD is shown; RHD is similar. 

1. Check that the index mark of the indicator aligns 
with the [N] mark of the shift indicator panel with 
the transmission in NEUTRAL. 


If not aligned,remove the center console. (see page 
20-80). 


Remove the shift indicator panel mounting screws 
and adjust by moving the panel. 


NOTE: Whenever the shift indicator panel is 
removed, reinstall the panel as described above. 


INDEX MARK 


SHIFT INDICATOR 
PANEL 


ay 


= 


MOUNTING SCREW 
3 N-m (0.3 kg-m, 2 lb-ft) 
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Throttle Control Cable 


Inspection 
NOTE: Before inspecting the throttle control cable, 3. Check that there is play in the throttle control lever 
make sure; while depressing the accelerator pedal to the full- 


throttle position. 
@ Throttle cable free play is correct (See Section 
11). 
@ Idle speed is correct (See Section 11). 
@ To warm up the engine to normal operating tem- 
perature (cooling fan comes on). 


1. Verify that the throttle control lever is synchronized 
with the throttle linkage while depressing and 
releasing the accelerator pedal. 


2. If the throttle control lever is not synchronized with 
the throttle linkage, adjust the throttle control 
cable. 





4. Remove the cable end of the throttle control cable 
from the throttle control lever. 


5. Check that the throttle control lever moves 
smoothly. 





THROTTLE LINKAGE 





CABLE END 





THROTTLE CONTROL 
LEVER 


14-133 


Throttle Control Cable 
Adjustment 


3. Remove the free play of the throttle control cable 
with the locknut, while pushing the throttle control 
lever to the full-closed position as shown. 


NOTE: Before inspecting the throttle control cable, 
make sure; 


@ Throttle cable free play is correct (See Section 


11). 

®@ Idle speed is correct (See Section 11). 

@ To warm up the engine to normal operating 
temperature (cooling fan comes on). 


1. Verify that the throttle linkage is in the full-closed 
position. 


2. Loosen the locknut of the throttle control cable; 
D15B4/D16A8/D16A9 at the throttle linkage. 


THROTTLE LINKAGE 





THROTTLE CONTROL 


LEVER 
Push in this direction. 


4. Tighten the locknut. 


5. After tightening the locknuts, inspect the syn- 
chronization and throttle control lever movement. 





LOCKNUTS 


D12B1/D15B3 at the throttle control cable stay 


LOCKNUTS 
\Y 
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ZWD Automatic Transmission 


M24A 


Special Tools ..........ccccccescesecueeeeees 14-136 
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Troubleshooting 

Electrical Troubleshooting ........... 14-188 
Lock-up Control Solenoid Valve 

PIB: -ircrota ghana liceterbeddepectarsewnes 14-189 


Hydraulic System 
Hydraulic System 
Symptom-to-Component Chart .... 14-190 


ROad) TOSE sscavnceneteceeeteusiicomcercce: 14-194 
Stall Speed .............cccecccccccecceeeees 14-198 
Fluid: LOVGl sssaiiscausecictiticecctoscksesenss 14-199 
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Transmission 
Transmission 
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Transmission Housing ................ 14-214 
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Valve Body 
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Valve 
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Disassembly .............ccccceceeeeseees 14-251 

Reassembly ............cccccccseeesecenes 14-253 
Torque Converter Housing Bearings 
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Special Tools 
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O7GAB—PF50101 Mainshaft Holder 2 
O7HAC—PK40101 Housing Puller 


07JAC—PH80000 Adjustable Bearing Remover Set 256 
O7JAC—PH80100 Bearing Remover Attachment 256 
O7SAC—PH80200 Remover Handle Assembly 256 
07741—0010201 Remover Weight 256 
O7LAE—PX40000 Clutch Spring Compressor Set 252 
O7GAE—PG40200 Clutch Spring Compressor Bolt 252 
O7HAE—PL50100 Clutch Spring Compressor Attachment 252 
O7LAE—PX40100 Clutch Spring Compressor Attachment 252 
07LGC—0010100 Snap Ring Pliers 257, 258 


O7MAJ—PY40100 A/T Oil Pressure Gauge Hose Assembly 
O7MAJ—PY40110 Oil Pressure Gauge Hose 
O7MAJ—PY40120 Oil Pressure Joint 

07406—0020003 A/T Oil Pressure Gauge Set 
07406—0020201 A/T Oil Pressure Gage Hose 
07406—0070000 A/T Low Pressure Gauge 
07746—0010100 Attachment, 32 x 35 mm 
07746—0010500 Attachment, 62 x 68 mm 
07746—0010600 Attachment, 72 x 75 mm 
07749—0010000 Driver 





255, 256, 257, 258 
257 
255, 256, 257, 258 
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Description 


The automatic transmission is a combination of a 3-element torque converter and triple-shaft automatic transmission 
which provides 4 speeds forward and 1 reverse. The entire unit is positioned in line with the engine. 


Torque Converter, Gears and Clutches 

The torque converter consists of a pump, turbine and stator, assembly in a single unit. The torque converter is connected 
to the engine crankshaft so they turn together as a unit as the engine turns. Around the outside of the torque converter 
is a ring gear which meshes with the starter pinion when the engine is being started. The entire torque converter assem- 
bly serves as a flywheel while transmitting power to the transmission mainshaft. 

The transmission has three parallel shafts, the mainshaft, countershaft and sub-shaft. The mainshaft is in line with the 
engine crankshaft. 

The mainshaft includes the clutches for 1st, and 2nd/4th, and gears for 3rd, 2nd, 4th, reverse and 1st (3rd gear is in- 
tegral with the mainshaft, while reverse gear is integral with the 4th gear). 

The countershaft includes the 3rd clutch and gears for 3rd, 2nd, 4th, reverse, 1st and parking. Reverse and 4th gears 
can be locked to the countershaft at its center, providing 4th gear or reverse, depending on which way the selector is moved. 
The sub-shaft includes the 1st-hold clutch and gear for 1st and 4th. 

The gears on the mainshaft are in constant mesh with those on the countershaft and secondary shaft. When certain 
combinations of gears in the transmission are engaged by the clutches, power is transmitted from the mainshaft to the 


countershaft via the sub-shaft to provide [Da], [Ds], [2], [1] and [R] . 


Hydraulic Control 

The valve body assembly includes the main valve body, secondary valve body, regulator valve body, servo body, modu- 
lator valve body, lock-up valve body, and governor body, through the respective separator plates. 

They are bolted on the torque converter housing. 

The main valve body contains the manual valve, 1-2 shift valve, 2-3 shift valve, 3-4 shift valve, 3-2 timing valve, 4th 
exhaust valve, relief valve, and oil pump gears. 

The secondary valve body contains the 4-3 kick-down valve, 3-2 kick-down valve, 2-3 orifice control valve, 2-1 timing 
valve, Clutch Pressure Control (CPC) valve, servo control valve, reverse control valve, and governor cut valve. 

The regulator valve body contains the pressure regulator valve, lock-up control valve, torque converter check valve, and 
cooler relief valve. 

The servo body contains the servo valve which is integrated with the reverse shift fork, throttle valves A and B, 2/3-4 
orifice control valve, and accumulators. 

The modulator valve body bolted on the servo body contains the modulator valve. 

The lock-up valve body contains the lock-up shift valve and lock-up timing valve B, and is bolted on the regulator valve 
body. 

The governor body is bolted on the torque converter housing near the differential. 

Fluid from the regulator passes through the manual valve to the various control valves. 


Lock-up Mechanism 

In and position, in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through — 
an oil passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the main- 
shaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the ECU optimizes the timing 
of the lock-up mechanism. 

The lock-up shift valve controls the range of lock-up according to the lock-up control solenoid valves A and B, and throt- 
tle valve B. When the lock-up contro! solenoid valves A and B are mounted on the torque converter housing, and are 
controlled by the ECU. 


(cont'd) 
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Description 
(cont’d) — 





Gear Selection 


The selector lever has seven positions; [P] PARK, [R] REVERSE, [N] NEUTRAL, 1st through 4th positions, 1st 
through 3rd positions, [2] 2nd gear and [1] 1st gear. 


Position Description 





[P] PARK Front wheels locked; parking pawl engaged with parking gear on countershaft. All 
clutches released. 


[R] REVERSE Reverse; reverse selector engaged with countershaft reverse gear and 4th clutch 
locked. 


[N] NEUTRAL All clutches released. 


DRIVE General driving; starts off in 1st, shifts automatically to 2nd, 3rd, then 4th, 
(1 through 4) depending on vehicle speed and throttle position. Downshifts through 3rd, 2nd 


and ist on deceleration to stop. 

The lock-up mechanism comes into operation in 2nd, 3rd and 4th when the 
transmission in or : 

DRIVE For rapid acceleration at highway speeds and general driving; starts off in 1st, 
(1 through 3) shifts automatically to 2nd then 3rd, depending on vehicle speed and throttle 
position. Downshifts through lower gears on deceleration to stop. 


SECOND Driving in 2nd gear; stays in 2nd gear, does not shift up and down. 
For engine braking or better traction starting off on loose or slippery surface. 





[1] FIRST Driving in 1st gear; stays in 1st gear, does not shift up and down. 
For engine braking. 





Starting is possible only in [P] and [N] position through use of a slide-type, neutral-safety switch. 


Position Indicator 
A position indicator in the instrument panel shows what gear has been selected without having look down at the console. 
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SPEEDOMETER SENSOR 











DIFFERENTIAL GOVERNOR BODY 
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4TH CLUTCH 
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Description 
Clutches — 





The four speed automatic transmission uses hydraulically actuated clutches to engage or disengage the transmission 
gears. When clutch pressure is introduced into the clutch drum, the clutch piston is applied. This presses the friction 
discs and steel plates together, locking them so they don’t slip. Power is then transmitted through the engaged clutch 
pack to its hub-mounted gear. 


Likewise, when clutch pressure is bled from the clutch pack, the piston releases the friction discs and steel plates, and 
they are free to slide past each other while disengaged. This allows the gear to spin independently of its shaft, transmit- 
ting no power. 


[1st Clutch] 
The first clutch engages/disengages first gear, and is located at the end of the mainshaft, just behind the R side cover. 
The first clutch is supplied clutch pressure by its oi] feed pipe within the mainshaft. 


[1st-hold Clutch] 
The first hold clutch engages/disengages 1st-hold or 1 position, and is located at the center of the sub-shaft. The 1st- 
hold clutch is supplied clutch pressure by its oil feed pipe within the sub-shaft. 


[2nd Clutch] 

The second clutch engages/disengages second gear, and is located at the center of the mainshaft. The second clutch 
is joined back-to-back to the fourth clutch. The second clutch is supplied clutch pressure through the mainshaft by a 
circuit connected to the regulator valve body. 


[3rd Clutch] 
The third clutch engages/disengages third gear, and is located at the end of the countershaft, opposite the R side cover. 
The third clutch is supplied clutch pressure by its oil feed pipe within the countershaft. 


[4th Clutch} 

The fourth clutch engages/disengages fourth gear, as well as reverse gear, and is located at the center of the mainshaft. 
The fourth clutch is joined back-to-back to the second clutch. The fourth clutch is supplied clutch pressure by its oil 
feed pipe within the mainshaft. 


[One-way Clutch] 

The one-way clutch is positioned between the parking gear and first gear, with the parking gear splined to the counter- 
shaft. The first gear provides the outer race surface, and the parking gear provides the inner race surface. The one-way 
clutch locks up when power is transmitted from the mainshaft first gear to the countershaft first gear. 

The first clutch and gears remain engaged in the 1st, 2nd, 3rd, and 4th gear ranges in the [Da], or position. 
However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutches /gears are applied in the [Da], or 
position. This is because the increased rotational speed of the gears on the countershaft over-ride the locking ‘‘speed 
range’’ of the one-way clutch. Thereafter, the one-way clutch free-wheels with the first clutch still engaged. 


COUNTERSHAFT 1ST GEAR 
LOCKS FREE 


SPRAG 





LOCKS FR 


PARKING GEAR 


NOTE: View from R. side cover side. 
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MAINSHAFT 3RD GEAR 
SUBSHAFT 
4TH GEAR 
MAINSHAFT 2ND GEAR 
TORQUE CONVERTER 1ST-HOLD CLUTCH 
2ND/4TH CLUTCH 











SUBSHAFT 
MAINSHAFT 1ST GEAR 
' 4TH/REVERSE 
ecuTeH SUBSHAFT 


MAIN SHAFT 
1ST GEAR 


On LUMP 1ST CLUTCH 


MAINSHAFT 








= 
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FINAL DRIVE _£ TF QE: ‘ ens ’ 
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PARKING GEAR 


ONE-WAY CLUTCH 





AS vi Ne ay COUNTERSHAFT 1ST GEAR 


Nad 
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COUNTERSHAFT REVERSE GEAR 
REVERSE SELECTOR 
REVERSE SELECTOR HUB 


COUNTERSHAFT 4TH GEAR 
COUNTERSHAFT 2ND GEAR 
COUNTERSHAFT 3RD GEAR 


3RD CLUTCH 
FINAL DRIVEN GEAR 


DIFFERENTIAL 


(cont’d) 
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Description 
Clutches (cont'd) 


Lock-up Clutch 

1. Operation (clutch on) 

With the lock-up clutch on, the oil in the chamber between the torque converter cover and lock-up piston is discharged, 
and the converter oil exerts pressure through the piston against the converter cover. As a result, the converter turbine 
is locked on the converter cover firmly. The effect is to bypass the converter, thereby placing the car in direct drive. 


Power flow 


The power flows by way of: LOCK-UP PISTON DAMPER SPRING 


Engine 
. TORQUE CONVERTER 
Drive plate COVER COMP 
| 
’ Torque converter cover 
| 
Lock-up piston 
| 
Damper spring 
| 
Turbine 
| 
Mainshaft 







To oil cooler 
INLET OUTLET 





2. Operation (clutch off) 
With the lock-up clutch off, the oil flows in the reverse of CLUTCH ON. As a result, the lock-up piston is moved away 
from the converter cover; that is, the torque converter lock-up is released. 


Power flow 


Engine 

| 

Drive plate 

| 

Torque converter cover 
| 


Pump 
| 
Turbine To oil cooler 
| 
. f 4 INLET 
Mainshaft ’ 
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Power Flow 


1ST GEAR | 2ND GEAR | 3RD GEAR 
18ST 2ND 3RD 
CLUTCH CLUTCH CLUTCH CLUTCH 


TORQUE 1ST-HOLD 
CONVERTER| CLUTCH 


REVERSE PARKING 
GEAR GEAR 








O 


x 















































X1O;|xXITXITxX}]O|xX]x]x |x 








O}O/O}O;/O}O;O}]O]O]}O0 
xIlx]xix|[xix ix |x ix tx ]x 














x |O 

















O: Operates, x: Doesn't operate, *: Although the 1st clutch engages, driving power is not transmitted because the one- 
way clutch slips. 


[N] Position 
Hydraulic pressure is not applied to the clutches. Power is not transmitted to the countershaft. 


[P] Position 
Hydraulic pressure is not applied to the clutches. Power is not transmitted to the countershaft. 
The countershaft is locked by the parking pawl interlocking the parking gear. 


1ST-HOLD CLUTCH 
TORQUE CONVERTER 


4TH CLUTCH 


2ND me | LY 7 CLUTCH 
2 wi ie) MAINSHAFT 


SHAFT 


























COUNTERSHAFT 


ONE-WAY CLUTCH 


SERVO VALVE 
3RD CLUTCH 


DIFFERNTIAL 
(cont'd) 
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Description 
Power Flow (cont'd) 





[1] Position 
At [1| position, hydraulic pressure is applied to the 1st clutch and 1st-hold clutch. 
The power flow when accelerating is as follows; 


1. Hydraulic pressure is applied to the 1st clutch on the mainshaft and power is transmitted via the 1st clutch to the 
mainshaft 1st gear. 


2. Hydraulic pressure is also applied to the 1st-hold clutch on the sub-shaft. Power transmitted to the mainshaft 1st 
gear is conveyed via the countershaft 1st gear to the one-way clutch, and via the sub-shaft 1st gear to the 1st-hold 
clutch. The one-way clutch is used to drive the countershaft, and the 1st-hold clutch drives the countershaft via 


the 4th gears. 


3. Power is transmitted to the final drive gear and drives the final driven gear. 
1ST-HOLD CLUTCH 


TORQUE CONVERTER SUB-SHAFT 4TH GEAR SUB-SHAFT 1ST GEAR 






SUB-SHAFT 





MAINSHAFT 
4TH GEAR 






1ST CLUTCH 


MAINSHAFT 


COUNTERSHAFT 


ONE-WAY CLUTCH 


. PARKING GEAR 


FINAL DRIVE 
GEAR 


COUNTERSHAFT 
1ST GEAR 


COUNTERSHAFT 
4TH GEAR 


FINAL DRIVEN GEAR 
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[1] Position 
The power flow when decelerating is as follows; 


1. Rolling resistance from the road surface goes through the front wheels to the final drive gear, then to the sub-shaft 
1st gear via the 4th gear and 1st-hold clutch which is applied during deceleration. 


2. The one-way clutch becomes free at this time because torque reverses. 


3. The counterforce conveyed to the countershaft 4th gear turns the sub-shaft 4th gear via the mainshaft 4th gear. 
At this time, since hydraulic pressure is also applied to the 1st clutch, counterforce is also transmitted to the main- 
shaft. As a result, engine braking can be obtained with 1st gear. 


1ST-HOLD CLUTCH 


Oe CONUENIER ‘SUBSHAFT 4TH GEAR SUBSHAFT 1ST GEAR 


\ 






MAINSHAFT 
4TH GEAR 






SUBSHAFT 





1ST CLUTCH 


MAINSHAFT 
COUNTERSHAFT 

FINAL DRIVE 
GEAR 

COUNTERSHAFT 

4TH GEAR 

FINAL DRIVEN GEAR 
(cont'd) 
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Description 
Power Flow (cont'd) 





[2] Position 
Position is provided to drive only 2nd speed. 


1. Hydraulic pressure is applied to the 2nd clutch on the mainshaft and power is transmitted via the 2nd clutch to the 
mainshaft 2nd gear. : 


2. Power transmitted to the mainshaft 2nd gear is conveyed via the countershaft 2nd gear, and drives the countershaft. 
3. Power is transmitted to the final drive gear and drives the final driven gear. 
‘\ 


NOTE: Hydraulic pressure is also applied to the 1st clutch, but since the rotation speed of the 2nd gear exceeds 
that of 1st gear, power from 1st gear is cut off at the one-way clutch. 


TORQUE CONVERTER 


2ND CLUTCH 







MAINSHAFT 
2ND GEAR 





MAINSHAFT 
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COUNTERSHAFT 
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a 
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FINAL DRIVE 
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In or position, the optimum gear is automatically selected from 1st, 2nd, 3rd and 4th speeds, according to 
conditions such as the balance between throttle opening (engine load) and vehicle speed. 


or Position, 1st speed 


1. 


Hydraulic pressure is applied to the 1st clutch, which rotates together with the mainshaft, and the mainshaft 1st 
gear rotates. 


Power is transmitted to the countershaft 1st gear, and drives the countershaft via the one-way clutch. 


Power is transmitted to the final drive gear and drives the final driven gear. 


NOTE: In or position, hydraulic pressure is not applied to the 1st-hold clutch. 


TORQUE CONVERTER 


f+ —] MAINSHAFT 1ST GEAR 





1ST CLUTCH 


MAINSHAFT 


COUNTERSHAFT 


ONE-WAY CLUTCH 
FINAL DRIVE GEAR “a 
PARKING GEAR 
COUNTERSHAFT 
1ST GEAR 
FINAL DRIVEN GEAR 
(cont’d) 
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Description 
Power Flow (cont’d) —————____"""__"""90. SE 


or Position, 2nd speed 


1. Hydraulic pressure is applied to the 2nd clutch, which rotates together with the mainshaft, and the mainshaft 2nd 
gear rotates. 


2. Power is transmitted to the countershaft 2nd gear, and drives the countershaft. 
3. Power is transmitted to the final drive gear and drives the final driven gear. 


NOTE: In [Da] [Da] or [Ds] position, 2nd speed, hydraulic pressure is also applied to the 1st clutch, but since the 
rotation speed of 2nd gear exceeds that of 1st gear, power from 1st gear is cut off at the one-way clutch. 


TORQUE CONVERTER 








2ND CLUTCH 






MAINSHAFT 
2ND GEAR 





MAINSHAFT 


COUNTERSHAFT 


FINAL DRIVE - 
GEAR 


COUNTERSHAFT 2ND GEAR 


FINAL DRIVEN GEAR 





14-148 


or Position, 3rd speed 


1. Hydraulic pressure is applied to the 3rd clutch. Power from the mainshaft 3rd gear is transmitted to the countershaft 


3rd gear. 
2. Power is transmitted to the final drive gear and drives the final driven gear. 


NOTE: In or position, 3rd speed, hydraulic pressure is also applied to the 1st clutch, but since the rotation 
speed of 3rd gear exceeds that of 1st gear, power from 1st gear is cut off at the one-way clutch. 
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Description 
Power Flow (cont'd) 





Position, 4th speed 


1. Hydraulic pressure is applied to the 4th clutch, which rotates together with the mainshaft, and the mainshaft 4th 


gear rotates. 


2. Power is transmitted to the countershaft 4th gear, and drives the countershaft. 
3. Power is transmitted to the final drive gear and drives the final driven gear. 


NOTE: In position, 4th speed, hydraulic pressure is also applied to the 1st clutch, but since the rotation speed 
of 4th gear exceeds that of 1st gear, power from 1st gear is cut off at the one-way clutch. 
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[R] Position 


1. Hydraulic pressure is switched by the manual valve to the servo valve, which moves the reverse shift fork to the 


reverse position. The reverse shift fork engages with the reverse selector, reverse selector hub and the countershaft 
reverse gear. 


Hydraulic pressure is also applied to the 4th clutch. Power is transmitted from the mainshaft reverse gear via the 
reverse idler gear to the countershaft reverse gear. 


3. Rotation direction of the countershaft reverse gear is changed via the reverse idler gear. 


4. Power is transmitted to the final drive gear and drives the final driven gear. 
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Description 
Hydraulic Control 





The valve bodies include the main valve body, secondary valve body, regulator valve body, servo body, lock-up valve 


body and modulator valve body. 

The oif pump is driven by splines behind the torque converter which is attached to the engine. Oil flows through the 
regulator valve to maintain specified pressure through the main valve body to the manual valve, directing pressure to 
each of the clutches. 
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Main Valve Body 

The manual valve, 1—2 shift valve, 2—3 shift valve, 3—4 shift valve, 4th exhaust valve, 3—2 timing valve, and relief 
valve are all built into the main valve body. 

The primary function of this valve body is switching oil passages on and off and controlling the hydraulic pressure going 
to the hydraulic control system. 
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Secondary Valve Body 
The secondary valve body is located on the main valve body. The 3—2 kick-down valve, 4—3 kick-down valve, 2—3 
orifice control valve, governor cut valve, 2—1 timing valve, reverse control valve, servo control valve, and clutch pres- 


sure control (CPC) valve are built into the secondary valve body. 
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Description 
Hydraulic Control (cont'd) 





Servo Body 
The servo body is located on the secondary valve body. 
The servo valve which is integrated with the shift fork, throttle valve A and B, 2/3—4 orifice control valve, and accumula- 


tor pistons are all built into the servo body. 


Modulator Valve Body 
The modulator vaive body with the modulator valve is located on the servo body. 
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Regulator Valve Body 
The regulator valve body is located on the main valve body. The regulator valve body consists of the regulator valve, 


torque converter check valve, cooler check valve, and lock-up control valve. 
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Regulator Valve 


The regulator valve maintains a constant hydraulic pressure from the oil pump to the hydraulic control system, while 
also furnishing oil to the lubricating system and torque converter. 

Oil flows through B and B’. The oil which enters through B flows through the valve orifice to A, pushing the regulator 
valve to the right. According to the level of hydraulic pressure through B, the position of the valve changes, and the 
amount of the oil through B’ from D thus changes. This operation is continued, thus maintaining the line pressure. 


(ENGINE NOT RUNNING) 





Stator Reaction Hydraulic Pressure Control 

Hydraulic pressure increase, according to torque, is performed by the regulator valve using stator torque reaction. The 
stator shaft is splined to the stator and its arm end contacts the regulator spring cap. When the car is accelerating or 
climbing (Torque Converter Range), stator torque reaction acts on the stator shaft and the stator arm pushes the regula- 
tor spring cap in this ™ direction in proportion to the reaction. The spring compresses and the valve moves to increase 
the regulated control pressure or line pressure. Line pressure is maximum when the stator reaction is maximum. 
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Description 
Hydraulic Control (cont'd) 


Lock-up Valve Body 
The lock-up valve body with the lock-up shift valve and lock-up timing valve is located on the regulator valve body. 


LOCK-UP SHIFT VALVE 







LOCK-UP TIMING VALVE 


Accumulator Pistons 
The accumulator pistons are built into the servo body and R. side cover. The 1st-hold clutch accumulator piston is in 
the R. side cover, and the 1st, 2nd, 3rd, and 4th clutch accumuiator pistons are built in the servo body. 
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Hydraulic Flow D15B2 


General Chart of Hydraulic Pressure 
Line Pressure 
Oil Pump — Regulator Valve — ,; Torque Converter Pressure 


Lubrication Pressure 


Distribution of Hydraulic Pressure 


@ Regulator Valve Torque Converter Pressure 


Line Pressure 
Lubrication Pressure 


@ Manual Valve — To Select Line Pressure 


@ Modulator Valve — Modulator Pressure 


! 


-2 Shift Valve 
Clutch Pressure 


e@ 1 

@ 2-3 Shift Vavle 
@ 3-4 Shift Valve 
@ Throttle Valve A — Throttle A Pressure 


® Throttle Valve B 


| 


Throttle B Pressure 


@ Governor Valve — Governor Pressure 
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Description 
Hydraulic Flow D15B2 (cont'd) 











[N] Position 
As the engine turns, the oil pump also starts to operate. Automatic transmission fluid is drawn from (99) and discharged 


into (1). Then, ATF pressure is controlled by the regulator valve and becomes line pressure (1). The torque converter 
inlet pressure (92) enters (94) of torque converter through the orifice and discharges into (90). 

The torque converter check valve prevents the torque converter pressure from falling. 

Under this condition, the hydraulic pressure is not applied to the clutches. 
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[1] Position 
The line pressure (1) becomes the line pressure (4) and 1st-hold clutch pressure (16) as it passes through the manual 
valve. Also, the line pressure (1) goes to the governor valve and becomes the governor pressure (60). The governor pres- 
sure (60) is supplied to the 1-2 and 2-3 shift valves. The shift valves remain on the right side because the governor pres- 
sure is lower than the valve spring tention and the throttle A pressure supplied to the left side of the shift valves. 
The line pressure (4) becomes the 1st clutch pressure (10) via the orifice, then goes to the 1st clutch. The 1st clutch 
pressure (10) is also supplied to the servo control valve and 2-1 timing valve to move them to the left side. 

The 1st-hold clutch pressure (16) goes to the 1st-hold clutch via the 1-2 shift valve, orifice and 4th exhaust valve. 
In the position, the 1st clutch and jst-hold clutch are engaged. 

The line pressure (4) also goes to the servo valve via the servo control valve, and holds on the servo valve in the driving range. 


NOTE: 
@ When used, “‘left’’ and “‘right’’ indicates direction on the flowchart. 
® SOL-©: Lock-up Contro! Solenoid Valve A 
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Description. 
Hydraulic Flow D15B2 (cont'd) 

















[2] Position 

The line pressure (1) becomes the line pressure (2), (4), (4’), (25) as it passes through the manual valve. Also, the line 
pressure (1) goes to the governor valve and becomes the governor pressure (60). The governor pressure (60) is supplied 
to the 1-2 and 2-3 shift valves, but the 1-2 and 2-3 shift valves remain on the right side. 

The line pressure (25) goes to the 2-3 shift valve via the 1-2 shift valve and becomes the 2nd clutch pressure (21). The 
2nd clutch pressure (21) becomes the 2nd clutch pressure (20) as it passes through the orifice, then goes to the 2nd clutch. 
The line pressure (4) becomes the 1st clutch pressure (10) and flows to the 1st clutch, servo control valve and 2-1 timing 
valve. The line pressure (4’) also holds on the servo valve in the driving range as in the [1] Position. 

In the position, the 1st clutch and 2nd clutch are engaged. 


NOTE: 
@ When used, “‘left’’ and “‘right'’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control! Solenoid Valve A 
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or Position 


1. Ist speed 
The flow of fluid through the torque converter is the same as in the [N] position. The line pressure (1) becomes the 
line pressure (4).The line pressure (4) becomes the 1st clutch pressure (10) as it passes through the orifice. The 
1st clutch pressure (10) is supplied to the 1st clutch and, consequently the vehicle will move as the engine power 
is transmitted. 
The line pressure (1) becomes the governor pressure (60) by the governor valve and travels to each shift valve. But, 


all shift valves remain on the right side because the governor pressure (60) is lower than the shift valve spring ten- 
sion and the throttle A pressure. 


The line pressure (1) also flows to the modulator valve and throttle vatve B. 


In the or position, the line pressure (4’) flows to the servo valve and holds it on in the driving range as in the 


[1] and [2] position 


NOTE: 


@ When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 
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Description 
Hydraulic Flow D15B2 (cont'd) 























2. 2nd speed 


the oil port leading to the 2nd clutch; the 2nd clutch is engaged. 
Fluid flows by way of: 


Pressure (21) — Orifice-2nd Clutch Pressure (20) — 2nd Clutch. 


NOTE: 
@ When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 








































































































The flow of fluid up to the 1-2 and 2-3 shift valves is the same as the 1st speed range. As the speed of the car 
reaches the prescribed value, the 1-2 shift valve is moved to the left side by the governor pressure (60) and uncovers 


Line Pressure (4) — CPC Valve-Line Pressure (4’) — 1-2 Shift Valve-Line Pressure (5) — 2-3 Shift Valve-2nd Clutch 


The 2nd clutch pressure (20) is also supplied to the governor cut valve. The governor cut valve is moved to the 
left side to cover the oil port of the governor pressure (60) to the 3-4 shift valve. The hydraulic pressure also flows 
to the 1st clutch. However, no power is transmitted by means of the one-way clutch. 
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GOVERNOR VALVE 
















3rd speed 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as the 2nd speed range. As the speed of the 
car reaches the prescribed value, the 2-3 shift valve is moved to the left side by the governor pressure (60) and 
uncovers the oil port leading to the 3rd clutch. Since the 1-2 shift valve is kept on the left side, and the 3-4 shift 
valve is on the right side to uncover the oil port leading to the 3rd clutch, the 3rd clutch is engaged. 
Fluid flows by way of: 
Line Pressure (4) — CPC Valve-Line Pressure (4’) — 1-2 Shift Valve-Line Pressure (5) — 2-3 Shift Valve-3rd Clutch 
Pressure (31) — 3-4 Shift Valve-3rd Clutch Pressure (30) — Orifice — 3rd Clutch. 
The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted by means of the one-way 
clutch as in the 2nd speed. 


NOTE: 


@ When used, “‘left’’ and ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 
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Desription 
Hydraulic Flow D15B2 (cont'd) 


4. 4th speed 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as the 3rd speed range. As the speed of the 
car reaches the prescribed value, the 3-4 shift valve is moved to the left side by the governor pressure (60) and 
uncovers the oil port leading to the 4th clutch. Since the 1-2 and 2-3 shift valves are kept on the left side, the fluid 
flows through to the 4th clutch; the power is transmitted through the 4th clutch. 
Fluid flows by way of: 
Line Pressure (4) ~ CPC Valve-Line Pressure (4’) — 1-2 Shift Valve-Line Pressure (5) — 2-3 Shift Valve-3rd Clutch 
Pressure (31) — 3-4 Shift Valve-4th Clutch Pressure (41) — Orifice — Manual Valve-4th Clutch Pressure 
(40) — 4th Clutch. 
The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted by means of the one-way 
clutch as in the 3rd speed. , 


NOTE: 
@ When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 
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[R] Position 


The flow of fluid through the torque converter circuit is the same as in the [N] position. The line pressure (1) becomes 
the line pressure (3) as it passes the manual valve. It then flows through the reverse control valve to the servo valve, 
causing the reverse shift fork shaft to be moved to the reverse position. The line pressure (3’’) from the servo valve 
goes to the manual valve and becomes the 4th clutch pressure (40). Then it goes to the 4th clutch; the power is transmit- 
ted through the 4th clutch. 

When the [R] position is selected while the vehicle is moving forward at more than a certain speed, the line pressure 
{3) is cut by the governor pressure (60) which activates the reverse control valve. 

When shifting to [R] from [Da], [Ds], [2] or [1] position, the servo control valve is moved to the left side by 1st clutch 


pressure (10). The servo control valve combines with the reverse shift fork shaft detent system to control movement 
of the servo valve. 


NOTE: 


@ When used, “‘left’’ and ‘‘right’’ indicates direction on the flowchart. 
®@ SOL-©: Lock-up Control Solenoid Valve A 
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Description. 
Hydraulic Flow D15B2 (cont'd) 


[P] Position 


The flow of fluid through the torque converter is the same as in the [N] position. The line pressure (1) becomes the line 
pressure (3) as it passes the manual valve. The line pressure (3) flows through the reverse control valve to the servo 
valve, causing the reverse shift fork to be moved to the reverse position as in the [R] position. 
However, the hydraulic pressure is not supplied to the clutches. The power is not transmitted. 
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Lock-up System D15B2 


In or in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through an oil pas- 
sage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the mainshaft rotates 
at the same speed as the engine crankshaft. Together with hydraulic control, the ECU optimizes the timing of the lock-up 
system. Under certain conditions, the lock-up operation is applied during deceleration, in 2nd, 3rd and 4th speed. 


The lock-up shift valve controls the range of lock-up according to vehicle speed and lock-up control solenoid valve A. 
When lock-up control solenoid valve A activate, modulator pressure changes. Lock-up control solenoid valve A is mount- 
ed on the torque converter housing and is controlled by the ECU. 


LOCK-UP CONTROL 
SOLENOID VALVE A 


LITTT TTT | <= = = 
pesnapeuster COOLER CHECK VALVE 
OSL PUMP yf 


(cont’d) 





14-167 


Description 
Lock-up System D15B2 (cont'd) 


No Lock-up 

Pressured fluid regulated by the modulator works on both ends of the lock-up shift valve and on the left side of the lock- 
up control valve. Under this condition, the pressure on both ends of the lock-up shift valve are equal, and the lock-up 
shift valve is moved to the right side by the tension of the valve spring alone. The fluid from the oil pump will flow through 
the left side of the lock-up clutch to the torque converter; i.e., the lock-up clutch is in OFF condition. 


NOTE: When used, ‘‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Lock-up Control Mode 

Lock-up Control Solenoid Valve A: ON 
The modulator pressure is released by the solenoid valve A, causing the modulator pressure in the left cavity of the lock- 
up control valve to lower. 
Also, the modulator pressure in the left cavity of the lock-up timing valve is low. However, the governor pressure is stil! 
low at this time, consequently the lock-up timing valve is kept on the right side by the spring force. 
As the modulator pressure released, the lock-up control valve is moved somewhat to the left side, causing the back pres- 
sure (F2) to lower. This allows a greater amount of the fluid (F1) to work on the lock-up clutch so as to engage the clutch. 
The back pressure (F2) which still exists prevents the clutch from engaging fully. 


NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Description 
Lock-up System D15B2 (cont'd) 


Full Lock-up 
Lock-up Control Solenoid Valve A: ON 

When the vehicle speed further increases, the governor pressure is increased. The lock-up timing valve overcomes the 
spring force and moves to the left side. Also this valve closes the oil port leading to the torque converter check vaive. 
Under this condition, the throttle B pressure working on the right side of the lock-up control valve becomes greater than 
that on the left end (modulator pressure in the left end has already been released by the solenoid valve A); i. e., the lock- 
up control valve is moved to the left side. As this happens, the torque converter back pressure is released fully, causing 
the lock-up clutch to be engaged fully. 


NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Lock-up Control System D16Z6/D16A8/D16A7 


Lock-up control 

From sensor input signals, the ECU detects whether to turn the lock-up ON or OFF and activates lock-up control solenoid 
valve A and/or B accordingly. ; 

The combination of driving signals to lock-up control solenoid valves A and B is shown in the table below. 


Solenoid valve 
A B 
Lock-up condition 


Lock-up OFF OFF OFF 


Duty operation 
OFF — ON 























Lock-up, slight 


Lock-up, half 


Lock-up, full 












ON 


Duty operation 
OFF — ON 












Lock-up 
during deceleration 
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Description 


Hydraulic Flow D16Z6/D16A8/D16A7 





General Chart of Hydraulic Pressure 


Oil Pump — Regulator Valve — 


Line Pressure 
Torque Converter Pressure 
Lubrication Pressure 


Distribution of Hydraulic Pressure 


@ Regulator Valve 


@ Manual Valve 
@® Modulator Valve 
1-2 Shift Valve 


2-3 Shift Vavle 
3-4 Shift Valve 


@ Throttle Valve A 

@ Throttle Valve B 

@ Governor Valve 
LINE 





| 





DESCRIPTION OF PRESSURE 


Line Pressure 

Torque Converter Pressure 
Lubrication Pressure 

To Select Line Pressure 


Modulator Pressure 
Clutch Pressure 


Throttle A Pressure 
Throttle B Pressure 


Governor Pressure 
(@) 







DESCRIPTION OF PRESSURE DESCRIPTION OF PRESSURE 
1ST-HOLD CLUTCH THROTTLE B 
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2ND CLUTCH 60 | GOVERNOR 























3 | LINE 
3’ | LINE 








c Lies 
Zz 2 
m m 








9 


MODULATOR 


See 

LeBe 

Cerf une 60 temorrue a] 98 [uverication 
| 6 | | 51 | | 96 | TORQUE CONVERTER 
ca a eS 











2ND CLUTCH GOVERNOR 




























90 | TORQUE CONVERTER 






1 
31 | 3RD CLUTCH 2 | TORQUE CONVERTER 

















40 | 4TH CLUTCH 


4TH CLUTCH TORQUE CONVERTER 


93 | OIL COOLER 





THROTTLE A 











10 
15 





14-172 


1ST CLUTCH 55 | THROTTLE B | 99 | SUCTION 















[N] Position 

As the engine turns, the oil pump also starts to operate. Automatic transmission fluid is drawn from (99) and discharged 
into (1). Then, ATF pressure is controlled by the regulator valve and becomes line pressure (1). The torque converter 
inlet pressure (92) enters (94) of torque converter through the orifice and discharges into (90). 

The torque converter check valve prevents the torque converter pressure from falling. 

Under this condition, the hydraulic pressure is not applied to the clutches. 
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Description 
Hydraulic Flow D16Z6/D16A8/D16A7 (cont'd) 


[1] Position 

The line pressure (1) becomes the line pressure (4) and 1st-hold clutch pressure (16) as it passes through the manual 
valve. Also, the line pressure (1) goes to the governor valve and becomes the governor pressure (60). The governor pres- 
sure (60) is supplied to the 1-2 and 2-3 shift valves. The shift valves remain on the right side because the governor pres- 
sure is lower than the valve spring tention and the throttle A pressure supplied to the left side of the shift valves. 
The line pressure (4) becomes the 1st clutch pressure (10) via the orifice, then goes to the 1st clutch. The 1st clutch 
pressure (10) is also supplied to the servo control valve and 2-1 timing valve to move them to the left side. 

The ist-hold clutch pressure (16) goes to the 1st-hold clutch via the 1-2 shift valve, orifice and 4th exhaust valve. 
In the [1] position, the ist clutch and 1st-hold clutch are engaged. 

The line pressure (4) also goes to the servo valve via the servo control valve, and holds on the servo valve in the driving range. 


NOTE: 

@ When used, “‘left’’ and ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 

@ SOL-O: Lock-up Control Solenoid Valve B 
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[2] Position 


The line pressure (1) becomes the line pressure (2), (4), (4’), (25) as it passes through the manual valve. Also, the line 
pressure (1) goes to the governor valve and becomes the governor pressure (60). The governor pressure (60) is supplied 
to the 1-2 and 2-3 shift valves, but the 1-2 and 2-3 shift valves remain on the right side. 

The line pressure (25) goes to the 2-3 shift valve via the 1-2 shift valve and becomes the 2nd clutch pressure (21). The 
2nd clutch pressure (21) becomes the 2nd clutch pressure (20) as it passes through the orifice, then goes to the 2nd clutch. 
The line pressure (4) becomes the 1st clutch pressure (10) and flows to the 1st clutch, servo control valve and 2-1 timing 
valve. The line pressure (4’) also holds on the servo valve in the driving range as in the Position. 


In the position, the 1st clutch and 2nd clutch are engaged. 


NOTE: 
@ When used, “‘left’’ and ‘‘right’’ indicates direction on the flowchart. 
® SOL-©: Lock-up Control Solenoid Valve A 
@ SOL-®: Lock-up Control Solenoid Valve B 
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Description 

















Hydraulic Flow D16Z6/D16A8/D16A7 (cont'd) 


or Position 


1. 


1st speed 

The flow of fluid through the torque converter is the same as in the position. The line pressure (1) becomes the 
line pressure (4).The line pressure (4) becomes the 1st clutch pressure (10) as it passes through the orifice. The 
1st clutch pressure (10) is supplied to the 1st clutch and, consequently the vehicle will move as the engine power 
is transmitted. 

The line pressure (1) becomes the governor pressure (60) by the governor valve and travels to each shift valve. But, 
all shift valves remain on the right side because the governor pressure (60) is lower than the shift valve spring ten- 
sion and the throttle A pressure. 

The line pressure (1) also flows to the modulator valve and throttle valve B. 


In the or position, the line pressure (4’) flows to the servo valve and holds it on in the driving range as in the 


[1] and position 


NOTE: 

@ When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 

@ SOL-O: Lock-up Control Solenoid Valve B 
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2. 2nd speed 


The flow of fluid up to the 1-2 and 2-3 shift valves is the same as the 1st speed range. As the speed of the car 


reaches the prescribed value, the 1-2 shift valve is moved to the left side by the governor pressure (60) and uncovers 
the oil port leading to the 2nd clutch; the 2nd clutch is engaged. 
Fluid flows by way of: 


Line Pressure (4) — CPC Valve-Line Pressure {4’) — 1-2 Shift Valve-Line Pressure (5) — 2-3 Shift Valve-2nd Clutch 
Pressure (21) — Orifice-2nd Clutch Pressure (20) — 2nd Clutch. 
The 2nd clutch pressure (20) is also supplied to the governor cut valve. The governor cut valve is moved to the 
left side to cover the oil port of the governor pressure (60) to the 3-4 shift valve. The hydraulic pressure also flows 
to the 1st clutch. However, no power is transmitted by means of the one-way clutch. 


NOTE: 


@ When used, ‘‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
® SOL-©: Lock-up Control Solenoid Valve A 
@ SOL-O©: Lock-up Control Solenoid Valve B 
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Description 
Hydraulic Flow D16Z6/D16A8/D16A7 (cont'd) 


















3. 3rd speed 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as the 2nd speed range. As the speed of the 
car reaches the prescribed value, the 2-3 shift valve is moved to the left side by the governor pressure (60) and 
uncovers the oil port leading to the 3rd clutch. Since the 1-2 shift valve is kept on the left side, and the 3-4 shift 
valve is on the right side to uncover the oil port leading to the 3rd clutch, the 3rd clutch is engaged. 


Fluid flows by way of: 
Line Pressure (4) — CPC Valve-Line Pressure (4') — 1-2 Shift Valve-Line Pressure (5) — 2-3 Shift Valve-3rd Clutch 


Pressure (31) — 3-4 Shift Valve-3rd Clutch Pressure (30) — Orifice —~ 3rd Clutch. 
The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted by means of the one-way 
clutch as in the 2nd speed. 


NOTE: 

@ When used, “‘left’’ and ‘‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 

@ SOL-®): Lock-up Control Solenoid Valve B 
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4. 4th speed 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as the 3rd speed range. As the speed of the 
car reaches the prescribed value, the 3-4 shift valve is moved to the left side by the governor pressure (60) and 
uncovers the oil port leading to the 4th clutch. Since the 1-2 and 2-3 shift valves are kept on the left side, the fluid 
flows through to the 4th clutch; the power is transmitted through the 4th clutch. 
Fluid flows by way of: 
Line Pressure (4) — CPC Valve-Line Pressure (4’) — 1-2 Shift Valve-Line Pressure (5) -- 2-3 Shift Valve-3rd Clutch 
Pressure (31) — 3-4 Shift Valve-4th Clutch Pressure (41) — Orifice — Manual Valve-4th Clutch Pressure 
(40) — 4th Clutch. 
The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted by means of the one-way 
clutch as in the 3rd speed. 


NOTE: 

@ When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
®@ SOL-©: Lock-up Control Solenoid Valve A 

@ SOL-~O: Lock-up Control Solenoid Valve B 
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Description 
Hydraulic Flow D16Z6/D16A8/D16A7 (cont'd) 





[R] Position 


Fhe flow of fluid through the torque converter circuit is the same as in the [N] position. The line pressure (1) becomes 
the line pressure (3) as it passes the manual valve. It then flows through the reverse control valve to the servo valve, 
causing the reverse shift fork shaft to be moved to the reverse position. The line pressure (3’’) from the servo valve 
goes to the manual valve and becomes the 4th clutch pressure (40). Then it goes to the 4th clutch; the power is transmit- 
ted through the 4th clutch. 

When the [R] position is selected while the vehicle is moving forward at more than a certain speed. The line pressure 
(3) is cut by the governor pressure (60) which activates the reverse control valve. 

When shifting to [R] from [Da], [Ds], [2] or [1] position, the servo control valve is moved to the left side by 1st clutch 
pressure (10). The servo control valve combines with the reverse shift fork shaft detent system to control movement 
of the servo valve. 


NOTE: 

@ When used, “‘left’’ and “‘right’’ indicates direction on the flowchart. 
@ SOL-©: Lock-up Control Solenoid Valve A 

@ SOL-O: Lock-up Control Solenoid Valve B 
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[P] Position 







The flow of fluid through the torque converter is the same as in the [N] position. The line pressure (1) becomes the line 
pressure (3) as it passes the manual valve. The line pressure (3) flows through the reverse control valve to the servo 
valve, causing the reverse shift fork to be moved to the reverse position as in the [R] position. 
However, the hydraulic pressure is not supplied to the clutches. The power is not transmitted. 
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Description | 
Lock-up System D16Z6/D16A8/D16A7 









In or in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through an oil pas- 
sage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the mainshaft rotates 
at the same speed as the engine crankshaft. Together with hydraulic control, the ECU optimizes the timing of the lock-up 
system. Under certain conditions, the lock-up operation is applied during deceleration, in 2nd, 3rd and 4th speed. 


The lock-up shift valve controls the range of lock-up according to lock-up control solenoid valves A and B, and the throt- 
tle valve. When lock-up control solenoid valves A and B activate, modulator pressure changes. Lock-up control solenoid 
valves A and B are mounted on the torque converter housing and are controlled by the ECU. 


LOCK-UP CONTROL LOCK-UP CONTROL 
SOLENOID VALVE A SOLENOID VALVE B 
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No Lock-up 

Pressured fluid regulated by the modulator works on both ends of the lock-up shift valve and on the left side of the lock- 
up control valve. Under this condition, the pressure on both ends of the lock-up shift valve are equal, and the lock-up 
shift valve is moved to the right side by the tension of the valve spring alone. The fluid from the oi! pump will flow through 
the left side of the lock-up clutch to the torque converter; i.e., the lock-up clutch is OFF. 


NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Description 
Lock-up System D16Z6/D16A8/D16A7 (cont’d) 
























Partial Lock-up 

Lock-up Contro! Solenoid Valve A: ON Lock-up Contro! Solenoid Valve B: Duty operation (ON © OFF) 
The ECU switches the solenoid valve A to ON to release the modulator pressure in the left cavity of the lock-up shift 
valve. The modulator pressure in the right cavity of the lock-up shift valve overcomes the spring force, thus the lock-up 
shift valve is moved to the left side. 
The torque converter pressure is separated into two passages: 

Torque Converter Inner Pressure: entered into right side—to engage lock-up clutch 

Torque Converter Back Pressure: entered into left side—to disengage lock-up clutch 
The back pressure (F2) is regulated by the lock-up control valve, whereas the position of the lock-up timing valve is deter- 
mined by the governor pressure, tension of the valve spring and pressure regulated by the modulator. Also the position 
of the lock-up control valve is determined by the throttle B pressure, torque converter back pressure and torque converter 
pressure regulated by the check valve. In low speed range, the throttle B pressure working on the right side of the lock-up 
control valve is low, causing the valve to be moved to the right side. With the lock-up control solenoid valve B to ON 
and OFF alternately, the modulator pressure is maintained in the left side of the lock-up control valve; in other words, 
the fock-up control valve is moved slightly to the left side. This slight movement of the lock-up control valve causes 
the back pressure (F2) to be lowered slightly, resulting in partial lock-up. 


NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Half Lock-up 

Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: ON 
The modulator pressure is released by the solenoid valve B, causing the modulator pressure in the left cavity of the lock- 
up control valve to lower. 
Also, the modulator pressure in the left cavity of the lock-up timing valve is low. However, the governor pressure is still 
low at this time, consequently the lock-up timing valve is kept on the right side by the spring force. 
With the lock-up control solenoid valve B turned ON, the lock-up control valve is moved somewhat to the left side, caus- 
ing the back pressure (F2) to lower. This allows a greater amount of the fluid (F1) to work on the lock-up clutch so as 
to engage the clutch. The back pressure (F2) which still exists prevents the clutch from engaging fully. 


NOTE: When used, ‘“‘left’’ or ‘‘right’’ indicates direction on the flowchart. 
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Description 
Lock-up System D16Z6/D16A8/D16A7 (cont'd) 













Full Lock-up 
Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: ON 

When the vehicle speed further increases, the governor pressure is increased. The lock-up timing valve overcomes the 
spring force and moves to the left side. Also this valve closes the oil port leading to the torque converter check valve. 
Under this condition, the throttle B pressure working on the right side of the lock-up control valve becomes greater than 
that on the left end (modulator pressure in the left end has already been released by the solenoid valve B); i. e., the lock- 
up control valve is moved to the left side. As this happens, the torque converter back pressure is released fully, causing 
the lock-up clutch to be engaged fully. 


NOTE: When used, “‘left’’ or “‘right’’ indicates direction on the flowchart. 
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Deceleration Lock-up 
Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: Duty Operation (ON « OFF) 
The ECU switches the solenoid valve B to ON and OFF alternately at high speeds under certain conditions. The slight 

lock-up and half lock-up regions are maintained so as to lock the torque converter properly. 


NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flowchart. 


LOCK-UP CONTROL LOCK-UP CONTROL 
SOLENOID VALVE A SOLENOID VALVE 8 
Duty operation 
ON OFF <> ON 


THROTTLE 68 PRESSURE 






MODULATOR PRESSURE 
—_— 
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Troubleshooting 
Electrical Troubleshooting 


If the lock-up control system is suspected to be faulty, do the following: 


1. {tf the Check Engine Light comes on, check and inspect PGM-FI system according to PGM-FI Troubleshooting (See 
Section 11). 


(S) 








CHECK ENGINE LIGHT 


2. If the Check Engine Light does not come on or it blinks other than nineteen times, check and inspect according to 
the Symptom-to-Component Chart (see page 14-190 thru 193). 


3. Check the lock-up control solenoid valve (see page 14-189). 
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Lock-up Control Solenoid Valve A/B 


Test 


NOTE: 

@ Lock-up control solenoid valve must be re- 
moved/replaced as an assembly. 

@ D16Z6, D16A8 and D16A7 are shown; D15B2 is 
similar. 

@ Only the D15B2 engine uses the lock-up control sole- 
noid valve A. 


1. Disconnect the connector from the lock-up control 
solenoid valve A/B. 


2. Measure the resistance between the No. 1 terminal 
(SOL. V A) of the lock-up contro! solenoid valve con- 
nector and body ground and between the No. 2 ter- 
minal (SOL. V B) and body ground. 


STANDARD: 

_ D1626/D16A8/D16A7: 14.1—15.5 © (at 25°C) 
D15B2: 14.25— 15.75 © (at 25°C) 
aS 


View from terminal side. LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


3. Replace the lock-up control solenoid valve assem- 
bly if the resistance is out of specification. 


4. Connect the No. 1 terminal of the lock-up control 
solenoid valve connector to the battery positive ter- 
minal and body ground. A clicking sound should be 
heard. Connect the No. 2 terminal to the battery 
positive terminal and body ground. 

A clicking sound should be heard. 


5. If not, check for continuity between the ECU A19 
or A17 harness and body ground. 
(See Section 11) 


6. Replace the lock-up control solenoid valve assem- 
bly if there is continuity between the ECU A19 or 
A17 harness and body ground. 

(See Section 11). 


Replacement 













1. Remove the mounting bolts and lock-up control sole- 
noid valve assembly. 






NOTE: Be sure to remove or replace the lock-up con- 
trol solenoid valve as an assembly. 






2. Check the lock-up control solenoid valve oil passages 
for dust or dirt and replace as an assembly, if 
necessary. 






6 x 1.0 mm 
12 Nem 
(1.2 kg-m, 9 lb-ft) 





\N 2 
LOCK-UP CONTROL 


SOLENOID VALVE 






Clean the mounting ASSEMBLY 

surface and oil 

passages. BASE GASKET 
Replace. 









Clean the mounting surface and oil passages of the 
lock-up control solenoid valve assembly and install 
a new base gasket. 







Check the connector for rust, dirt or oil and recon- 
nect it securely. 
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Hydraulic System 
Symptom-to-Component Chart 


SYMPTOM 





Check these items on the 
NOTES CHART 


Check these items on the 
PROBABLE CAUSE LIST 





Engine runs, but car does not move in any gear. 


| 4, 6, 7, 16 





Car moves in [R] and [2], but not in [Da], or [1]. 








8, 29, 44, 48 





Car moves in [Da], [Da], [1], [R], but not in [2]. 





9, 30, 49 





Car moves in [Ds], [Da], [2], [1], but not in [R]. 


1, 11, 22, 34, 38, 39, 
40 





Car moves in [N]. 


Excessive idle vibration. 


1, 8, 9, 10, 11, 46, 
47 


5, 17 





Slips in all gears. 


6, 7, 16 





No engine braking in position. 


12 





Slips in 1st gear. 


| 8, 29, 44, 48 





Slips in 2nd gear. 
Slips in 3rd gear. 


9, 20, 23, 30, 49 
10, 21, 23, 31, 44 





Slips in 4th gear. 


11, 23, 32 





Slips in reverse gear. 


11, 32, 34 





Flares on 1—2 upshift. 


3, 15 





Flares on 2—3 upshift. 
Flares on 3—4 upshift. 


3, 15, 24, 44 
3, 15, 25, 44 





No upshift, trans stays in low gear. 


14, 19, 23 





No downshift to low gear. 





Late upshift. 





Erratic shifting. 
Harsh shift (up and down shifting). 


2, 4, 15, 23, 24, 27, 
47 





Harsh shift (1—2). 


2,9 





Harsh shift (2—3). 


2, 10, 23, 24 





Harsh shift (3—4). 


2,11, 23, 25 





Harsh kick-down shifts. 
Harsh kick-down shift (2—1). 


2, 23, 27, 28 








Harsh downshift at closed throttle. 





Harsh shift when manually shifting to [1]. 





Axle(s) slips out of trans on turns. 





Axle(s) stuck in trans. 
Ratcheting noise when shifting into [R]. 


6, 7, 38, 39, 40 





Loud popping noise when taking off in [R]. 





Ratcheting noise when shifting from [R] to [P] or from 
[R] to [N]. 


Eo 39, 40 
38, 39, 40, 45 





Noise from trans in all selector lever positions. 





Noise from trans only when wheels are rolling. 





Gear whine, rpm related (pitch changes with shifts). 
Gear whine, speed related (pitch changes with speed). 





Trans will not shift into 4th gear in | Da]. 


1, 21, 28, 32 





Lock-up clutch does not lock up smoothly. 


17, 36, 37 





Lock-up clutch does not operate properly. 


2, 3, 15, 18, 35, 36, 
37 





Transmission has multitude of problems shifting. 
At disassembly, large particles of metal are found on 
magnet. 
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43 














2. 


4 





PROBABLE CAUSE 
Shift cable broken/out of adjustment. 








Throttle cable too short 
Throttle cable too long 














5. 











Wrong type ATF. 
Idle rpm too low/high. 
Oil pump worn or binding. 











Regulator valve stuck. 


























ist clutch defective. 
2nd clutch defective. 
3rd clutch defective. 
4th clutch defective. 
1st-hold clutch defective. 
Modulator valve stuck. 
Throttle B valve stuck. 
ATF strainer clogged. 
Torque convertor defective. 
Torque convertor check valve stuck. 
























9. 
20 2—3 shift valve stuck. 


3—4 shift valve stuck. 
Servo control valve stuck. 





1—2 shift valve stuck. 





Clutch pressure control (CPC) valve stuck. 





21. 
2. 

23. 

24 









2 
3 


6. 
7. 4—3 kick-down valve stuck. 
9 
ce) 





2—3 orifice control valve stuck. 
2/3-4 orifice control valve stuck. 
3—2 kick-down valve stuck. 






















1st accumulator defective. 
2nd accumulator defective. 
3rd accumulator defective. 
4th/reverse accumulator defective. 
1st-hold accumulator defective. 

Servo valve stuck. 
Lock-up timing valve stuck. 























































Lock-up shift valve stuck. 
Lock-up control valve stuck. 
Shift fork bent. 

Reverse gears worn/damaged (3 gears). 
Reverse selector worn. 
3rd gears worn/damaged (2 gears). 
Final gears worn/damaged (2 gears). 
Differential pinion shaft worn. 
Feedpipe O-ring broken. 

4th gears worn/damaged (2 gears). 
Gear clearance incorrect. 

Clutch clearance incorrect. 

One-way (sprag) clutch defective. 
Sealing rings/guide worn. 
Axle-inboard joint clip missing. 



















































































(cont'd) 
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Hydraulic System 
Symptom-to-Component Chart (cont'd) 





Check these items on the 
PROBABLE CAUSE DUE 
TO IMPROPER REPAIR 


Items on the 
NOTES CHART 


The following symptoms can be caused 
by improper repair or assembly. 








= ape 


Car creeps in [N]. R1, R2 


Car does not move in or [Da]. R4 
Trans locks up in [R]. pees R12 


R6 
ee | 
Excessive vibration, rpm related. R7 








Excessive drag in trans. 








Noise with wheels moving only. 





Main seal pops out. 








Various shifting problems. 





Harsh upshifts. 


PROBABLE CAUSE DUE TO IMPROPER REPAIR 





Improper clutch clearance. 


Improper gear clearance. 





Parking brake lever installed upside down. 





One-way (sprag) clutch installed upside down. 





Reverse selector hub installed upside down. 





Oil pump binding. 





Torque converter not fully seated in oil pump. 





Main seal improperly instalied. 





Springs improperly installed. 





Valves improperly installed. 





Ball check valves not installed. 
Shift fork bolt not instalied. 
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Set idle rpm in gear to specified idle speed. If still no good, adjust motor mounts as outlined in engine 
section of service manual. 





. lf the large clutch piston O-ring is broken, inspect the piston groove for rough machining. 


{f the clutch pack is seized or is excessively worn, inspect the other clutches for wear and check the 
orifice control valves and throttle valves for free movement. 








If throttle valve B is stuck, inspect the clutches for wear. 


If the 1—2 shift valve is stuck closed, the transmission will not upshift. If stuck open, the transmission 
has no 1st gear. 


If the 2—3 orifice contro! valve is stuck, inspect the 2nd and 3rd clutch packs for wear. 
If the 2/3-4 orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear. 
If the clutch pressure control valve (CPC) is stuck closed, the transmission will not shift out of 1st gear. 








Improper alignment of main valve body and torque convertor housing may cause oil pump seizure. The 
symptoms are mostly an rpm-related ticking noise or a high pitched squeek. 








If the oil screen is clogged with particles of steel or aluminum, inspect the oil pump and differential 
pinion shaft. lf both are OK and no cause for the contamination is found, replace the torque converter. 


If the 1st clutch feedpipe guide in the R. side cover is scored by the mainshaft, inspect the ball bearing 
for excessive movement in the transmission housing. If OK, replace the R. side cover as it is dented. 
The O-ring under the guide is probably worn. 


Replace the mainshaft if the bushings for the 1st and 4th feedpipe are loose or damaged. If the 1st 
feedpipe is damaged or out of round, replace it. If the 4th feedpipe is damaged or out of round, replace 
the R. side cover. 


A worn or damaged one-way (sprag) clutch is mostly a result of shifting the trans in or while 
the wheels rotate in reverse, such as rocking the car in snow. 


P. Inspect the frame for collision damage. 


Inspect for damage or wear: 

1. Reverse selector gear teeth chamfers. 

2. Engagement teeth chamfers of countershaft 4th and reverse gear. 

3. Shift fork for scuff marks in center. 

4. Differential pinion shaft for wear under pinion gears. 

5. Bottom of 3rd clutch for swirl marks. 

Replace items 1, 2, and 4 if worn or damaged. If trans makes clicking, grinding or whirring noise, also 
replace mainshaft 4th gear and reverse idler gear and countershaft 4th gear in addition to 1, 2, 3 or 4. 
If differential pinion shaft is worn, overhaul differential assembly and replace oil screen and thoroughly 
clean trans, flush torque converter, cooler and lines. 

If bottom of 3rd clutch is swirled and trans makes gear noise, replace the countershaft and ring gear. 


Be very careful not to damage the torque converter housing when replacing the main ball bearing. You 
may also damage the oil pump when you torque down the main valve body. This will result in oif pump 
seizure if not detected. Use proper tools. 














Install the main seal flush with the torque converter housing. If you push it into the torque converter 
housing until it bottoms out, it will block the oil return passage and result in damage. 





Harsh downshifts when coasting to a stop with zero throttle may be caused by a bent-in throttle valve 
retainer/cam stopper. Throttle cable adjustment may clear this problem. 


Check if separator plate is installed. If it was not installed, the servo valve may have been pushed out 
by hydraulic pressure causing a leak (internal) affecting all forward gears. 





Throttle cable adjustment is essential for proper operation of the transmission. Not only does it affect 
the shift points if misadjusted, but also the shift quality and lock-up clutch operation. ; 

A too long adjusted cable will result in throttle pressure being too low for the amount of engine torque 
input into the transmission and may cause clutch slippage. A too short adjusted cable will result in too 
high throttle pressures which may cause harsh shifts, erratic shifts and torque converter hunting. 
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Road Test 





















NOTE: Warm up the engine to operating temperature. 


1. Apply parking brake and block the wheels. Start the engine, then move the selector lever to position while 
depressing the brake pedal. Depress the accelerator pedal, and release it suddenly. Engine should not stall. 


2. Repeat same test in position. 


3. Shift the selector lever to position and check that the shift points occur at approximate speeds shown. Also 
check for abnormal noise and clutch slippage. 


D15B2: or Position 


@ Upshift 


Throttle Opening Unit of speed 1st — 2nd 
Full-closed throttle Km/h 15 








mph 9 


Km/h [_ 20 


12 


mph 
Km/h 25 
mph 16 





3/16 throttle 








6/16 throttle 








[ 
ole: 
allie 





Full-opened throttle 














@ Downshift 


Throttle Opening Unit of speed 2nd — 1st 





Full-closed throttle Km/h 9-13 
mph 6-8 


Full-opened throttle Km/h 124 — 135 42 — 46 
mph 77-84 26 — 29 


@ Lock-up 





























Position 


Lock-up ON Lock-up OFF 
97 — 103 92 — 98 
— 64 57 — 61 
107 — 113 92 — 98 
66 — 70 57 — 61 
132 — 138 126 — 132 
82 — 86 78 


Position 
Lock-up ON Lock-up OFF 
24 —27 23 —26 











Throttle Opening Unit of speed 



















Full-closed throttle Km/h 
























6/16 throttle 





















Full-opened throttle 
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D16Z6: or Position 


@ Upshift 


Ist — 2nd 


Throttle Opening 


Unit of speed 


2nd — 3rd 3rd — 4th 


35 —39 49 —53 





Full-closed throttle Km/h 
mph 





3/16 throttle 








6/16 throttle 83 
39 — 46 52 — 59 


106 — 113 155 — 165 


66 — 70 96 — 103 


ee a 


58 — 63 








Full-opened throttle 














@ Downshift 













Throttle Opening 








Full-closed throttle - 
















134 — 145 
83 — 90 


Full-opened throttle 








@® Lock-up 


Throttle Opening Unit of speed 


Position 
Lock-up ON Lock-up OFF 


Position 
Lock-up ON Lock-up OFF 





Full-closed throttle 


24 —27 





15 — 17 





6/16 throttle 


Full-opened throttle 


107 — 113 
66 — 70 
151 — 157 


54 — 58 
145 —151 








94 — 98 


90 — 94 








97 — 103 
60 — 64 
66 — 70 57 — 61 
132 — 138 127 — 133 


82 — 86 79 — 83 





(cont’d) 
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Road Test 
(cont'd) 





D16A8: or Position 


@ Upshift 


Throttle Opening Unit of speed 2nd — 3rd 3rd — 4th 











Full-closed throttle 31 —35 45 —49 
19 — 22 28 — 30 








3/16 throttle 














6/16 throttle 




















Full-opened throttle 








@ Downshift 








4th — 3rd 3rd — 2nd 


Throttle Opening Unit of speed 
—— 13 — 17 10 — 14 


Full-closed throttle Km/h 
Full-opened throttle 143 — 154 96 — 104 43 — 48 


@ Lock-up 


[Da] Position 
Throttle Opening Unit of speed cA 
Lock-up ON Lock-up OFF 



























































Position 




































Lock-up ON Lock-up OFF 
Full-closed throttle 15 — 19 98 — 102 93 — 97 
9— 12 8— 11 61 — 63 58 — 60 























6/16 throttle 108 — 112 













mph 
Km/h 108 — 112 93 — 97 
mp 


= 87-70 | 68 — 60 
Full-opened throttle 158 — 162 | 153-157 | 132— 136 | 128 — 132 
| 98 — 101 95 — 98 82 — 85 80 — 82 
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D16A7: or Position 
@ Upshift 


Throttle Opening 


Unit of speed 


2nd>3rd 


3rd>4th 





Full-closed throttle 


Km/h 


baal (ee 





mph 


36—40 


50—54 








3/16 throttle 


Km/h 


[ 


22-25 





46—50 





mph 





pe 





6/16 throttle 


Full-opened throttle 


@ Downshift 


Throttle Opening 


Km/h 





mph 





29—31 


81-93 





50—58 








Unit of speed 


4th>3rd 








Full-closed throttle 


Km/h 


149—159 








3rd>2nd 


93—99 


2nd> 1st 





29—33 





mph 





Full-opened throttle 





@ Lock-up 


Throttle Opening 


Full-closed throttle 


Km/h 


127—138 





mph 


Unit 











79—86 


Position 


9—13 





Position 


6—8 
43—48 
27—30 





of speed 


Lock-up ON 
24—27 


Lock-up OFF 


Lock-up ON 
98—104 


Lock-up OFF 








6/16 throttle 


15-17 


61—65 





167—114 








Full-opened throttle 


| 66—71 
141-147 


134—141 


107—113 
66—70 
132—138 


127—133 











88—91 


83—88 





82—86 








79—83 


4. Accelerate to about 35 mph (57 km/h) so the transmission is in 4th, then shift [Ds] to [2]. The car shoud immediately 
begin slowing down from engine braking. 


CAUTION: Do not shift from or to [2] or [0| at speeds over 99 mph (160 km/h); you may damage the 
transmission. 
5. Check for abnormal noise and clutch slippage in the following positions. 


[1] (1st Gear) Position 
—1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
—2. Upshifts and downshifts should not occur with the selector in this position. 


(2nd Gear) Position 
—1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
—2. Upshifts and downshifts should not occur with the selector in this position. 


[R] (Reverse) Position 
Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage. 


6. Test in[P] (Parking) Position 
Park car on slope (approx. 16°), apply the parking brake, and shift into[P] position. Release the brake; the car should 
not move. 





14-197 


Stall Speed 
Test 


CAUTION: 

@ To prevent transmission damage, do not test stall speed for more than 10 seconds at a time. 
@ Do not shift the lever while raising the engine speed. 

@ Be sure to remove the pressure gauge before testing stall speed. 


1. Engage the parking brake and block all four wheels. 
2. Connect the tachometer, and start the engine. 
3. After the engine has warmed up to normal operating temperature, shift into position. 
4. Fully depress the brake pedal and accelerator for 6 to 8 seconds, and note engine speed. 
5. Allow 2 minutes for cooling, then repeat same test in [1], and [R] position. 

NOTE: 


® Stall speed test must be made only for checking the cause of trouble. 
@ Stall speed in [Da], [2], [1] and[R] must be same, and must also be within limits. 

















Stall Speed RPM: rpm 
Specification: 2,600 rpm 
Service Limit: 2,400—2,800 rpm 


TROUBLE PROBABLE CAUSE 





Stall rpm high in [Da], [2], [1]and [R] position | * Low fluid level or oil pump output 
* Clogged oil strainer 
* Pressure regulator valve stuck closed 











* Slipping clutch 
* Slippage of 1st clutch, 1st-hold clutch or 1st gear one- 
way clutch 


Stall rpm high in [1] position 








Stall rpm high in [2] position * Slippage of 2nd clutch. 





Stall rpm high in position * Slippage of 1st clutch, 1st gear one-way clutch 
ozAl| 








Stall rpm high in [R] position * Slippage of 4th clutch 








Stall rpm tow in [Da], [2], [1] and [R] position * Engine output low 
* Torque converter one-way clutch slipping 
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Fluid Level 
Checking/Changing 


Checking 


NOTE: Check the fluid level with the engine at nor- 
mal operating temperature. 


1. Park the car on level ground. Shut off the engine. 


2. Remove the dipstick (yellow loop) from the 
transmission and wipe it with a clean cloth. 


3. Insert the dipstick into the transmission. 


AIR INTAKE HOSE 


(umn 
f/f 


TS 
ae ae 


DIPSTICK 
(YELLOW LOOP) 


4. Remove the dipstick and check the fluid level. It 
should be between the upper and lower marks. 


=| <——— UPPER MARK 
——— LOWER MARK 





5. If the level is below the lower mark, add fluid into 
the tube to bring it to the upper mark. Use Honda 
Premium Formula Automatic Transmission Fluid or 
an equivalent DEXRON® 11 Automatic Transmis- 
sion Fluid (ATF) only. 


6. Insert the dipstick back in the transmission. 


Changing 

1. Bring the transmission up to operating temperature 
by driving the car. Park the car on level ground, turn 
the engine off, then remove drain plug. 


2. Reinstall the drain plug with a new washer, then 
refill the transmission to the upper mark on the 
dipstick. 


Automatic Transmission Fluid Capacity: 
2.7 & (2.8 US qt., 2.4 Imp qt.) at change 
5.9 2 (6.2 US at., 5.2 Imp at.) after overhaul 


TRANSMISSION 
R. SIDE COVER 





DRAIN PLUG 
14x1.5 mm SEALING WASHER 
40 N-m Replace. 


(4.0 kg-m, 29 [b-ft} 
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Pressure Testing 





























® While testing, be careful of the rotating front wheels. 
@ Make sure lifts, jacks, and safety stands are placed 
properly (see page 1-9 thru 1-11). 


CAUTION: 

®@ Before testing, be sure the transmission fluid is filled 
to the proper level. 

@ Warm up the engine before testing. 


1. Raise the car (see page 1-9 thru 1-11). 


2. Warm up the engine, then stop the engine and con- 
nect a tachometer. 


3. Connect the oil pressure gauge to each inspection 
hole(s). 


TORQUE: 18 N-m (1.8 kg-m, 12 Ib-ft) 


CAUTION: Connect the oil pressure gauge secure- 
ly, be sure not to allow dust and other foreign par- 
ticles to enter the inspection hole. 

A/T OIL PRESSURE 


GAUGE HOSE 
ASSEMBLY 


O7MAJ—PY40100 


A/T OIL PRESSURE GAUGE SET 
- 07406—0020003 

(includes pressure hose set 

07406—0020201) 


(Aae) 
on; ae, aa, 
Pt . be OIL PRESSURE 


GAUGE HOSE 
O7MAJ—PY40110 


OIL PRESSURE 
JOINT 
O07MAJ—PY40120 









A/T LOW 
PRESSURE 
GAUGE 
07406—0070000 





NOTE: Use the A/T Oil Pressure Gauge Set or A/T 
Low Pressure Gauge replacing the oil pressure 
gauge hose assembly. The A/T Oil Pressure Gauge 
Hose (07406—0020201) may also be used. 


PROBABLE 
CAUSE 


SELECTOR 


PRESSURE | Position SYMPTOM 


fe 








Start the engine and measure the respective 
pressure as follows. 

@ Line Pressure 

@ Throttle A/Throttle B Pressure 

@ Clutch Pressure 

@ Clutch Low/High Pressure 

@ Governor Pressure 


Install a new washer and the sealing bolt in the in- 
spection hole and tighten to the specified torque. 


TORQUE: 18 N-m (1.8 kg-m, 12 lb-ft) 
NOTE: Do not reuse old aluminum washers. 
®@ Line Pressure 


—1. Set the parking brake and block both rear 
wheels securely. 


—2. Run the engine at 2,000 rpm. 
—3. Shift the select lever to [N] or [P]. 


—4. Measure line pressure. 





LINE PRESSURE 
INSPECTION HOLE 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


FLUID PRESSURE 


Standard Service Limit 





No (or low) 
line pressure 











Line [N] or [P] Torque con- 
verter, oil 
pump 
pressure 
regulator, tor- 
que converter 
check valve, 


oil pump. 
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850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 


800 kPa 
(8.0 kg/cm2, 
114 psi) 








800— 850 kPa 
(8.0—8.5 kg/cm2, 
114-121 psi) 








NOTE: Higher pressures may be indicated if measurements are made in selector positions other than or [P]. 





750 kPa 
(7.5 kg/cm2, 
107 psi) 






@ Throttle A/Throttle B Pressure Measurement 


While testing, be careful of the 


rotating front wheels. 
—1. Allow the front wheels to rotate freely. 


—2. Remove the cable end of the throttle control 


cable from the throttle control lever. 


NOTE: Do not foosen the locknuts, simply 
unhook the cable end. 


. Shift the selector lever to or posi- 


tion. 
Run the engine at 1,000 rpm. 
Measure full-closed throttle A/B pressure. 


Move the throttle control lever to full-opened 
throttle position. 


Measure full-opened throttle A/B pressure. 


SELECTOR 
POSITION 


PROBABLE 
CAUSE 


PRESSURE SYMPTOM 


{——— 


THROTTLE A PRESSURE 
INSPECTION HOLE 






THROTTLE B PRESSURE 


INSPECTION HOLE 


FLUID PRESSURE 





Standard 


Service Limit 





Throttle A 


EXHAUST PIPE 


eaon 
[Ds] or [Ds] 





Pressure too 
high 





No or low 
Throttle A 
pressure 


Throttle 
Valve A 
Modulator 
valve 


O—5 kPa (O—0.05 kg/cm2, 
O—0.7 psi) 
throttle full closed 





D16A7 


515—530 kPa 
(5.15—5.3 kg/cm2, 
73—75 psi) 
throttle full opened 





D15B2 
D16Z6 





535—550 kPa 
(5.35—5.5 kg/cm2, 
76—78 psi) 
throttle full opened 


510 kPa 

(5.1 kg/cm2, 

73 psi) 

throttle full opened 
530 kPa 

(5.3 kg/cm2, 

75 psi) 

throttle full opened 





505—520 kPa 
(5.05—5.2 kg/cm2, 
72—74 psi) 
throttle full opened 


500 kPa 

(5.0 kg/cm2, 

71 psi) 

throttle full opened 





Throttle B © 








[D«] or [Da] 


Pressure too 
high 








No or low 
Throttle B 
pressure 





Throttle Valve 
B 


O—15 kPa (O—0.15 
kg/cm?, O— 2 psi) 
throttle full closed 





D16Z6 
D16A8 
D16A7 


800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 
throttle full closed 


750 kPa 

(7.5 kg/cm2, 

107 psi) 

throttle full opened 











850—900 kPa 
(8.5—9.0 kg/cm?, 
121—128 psi) 
throttle full opened 








800 kPa 

(8.0 kg/cm2, 

114 psi) 

throttle full opened 
(cont’d) 
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Pressure Testing 
(cont’d) —— 




















@ Clutch Pressure Measurement 
While testing, be careful of the rotating front wheels. 


—1. Set the parking brake and block both rear wheels securely. 
—2. Raise the front of the car and support with safety stands. 
—3. Allow the front wheels to rotate freely. 

—4. Run the engine at 2,000 rpm. 

—5. Measure each clutch pressure. 


1ST-HOLD CLUTCH PRESSURE 
INSPECTION HOLE 


4TH CLUTCH PRESSURE NAL 
INSPECTION HOLE 
(~< 2ND CLUTCH PRESSURE 


INSECTION HOLE 
1ST CLUTCH PRESSURE 
INSPECTION HOLE 








3RD CLUTCH PRESSURE 
INSPECTION HOLE 





EXHAUST PIPE 


14-202 


D162Z6/D16A8/D16A7 


SELECTOR FLUID PRESSURE 


PRESSURE POSITION 





SYMPTOM PROBABLE CAUSE 


a 


Standard 


Service Limit 





1st Clutch 


[1] or [Da] 


No or low 1st 
pressure 


1st Clutch 





1st-hold [1] 
Clutch 


No or low 
1st-hold 
pressure 


1st-hold Clutch 








2nd Clutch [2] 
Da 


2nd Clutch 
3rd Clutch 


4th Clutch 


D15B2 


PRESSURE 


SELECTOR 
POSITION 


No or low 
2nd pressure 


No or low 
2nd pressure 


2nd Clutch 


850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 


| 


800 kPa 
(8.0 kg/cm2, 
114 psi) 





2nd Clutch 





No or low 
3rd pressure 


3rd Clutch 





No or low 
4th pressure 





SYMPTOM 


4th Clutch 


400 kPa 

(4.0 kg/cm2, 

57 psi} 

(throttle fully 
closed) 

850—900 kPa 
(8.5—9.0 kg/cm2, 
121—128 psi) 
(throttle more than 
1/8 opened) 


350 kPa 

(3.5 kg/cm2, 

50 psi) 

(throttle fully 
closed) 

800 kPa 

(8.0 kg/cm2, 

114 psi) 

(throttle more than 
1/8 opened) 








Servo Valve or 4th 
Clutch 


PROBABLE CAUSE 


850—900 kPa 
(8.5—9.0 kg/cmz2, 
121—128 psi) 





FLUID PRESSURE 





800 kPa 
(8.0 kg/cm?, 
114 psi) 





Standard 


Service Limit 








1st Clutch [1] or 


No or low 1st 
pressure 


1st Clutch 





1st-hold 
Clutch 





2nd Clutch 


No or low 
1st-hold 
pressure 


No or low 
2nd pressure 


1st-hold Clutch 


2nd Clutch 


800—850 kPa 
(8.0—8.5 kg/cmz2, 
114—121 psi) 


750 kPa 
(7.5 kg/cem2, 
107 psi) 





2nd Clutch 





3rd Clutch 


4th Clutch 


No or low 


2nd pressure 


2nd Clutch 





No or low 
3rd pressure 


3rd Clutch 





No or low 
4th pressure 





4th Clutch 


400 kPa 

(4.0 kg/cm2, 

57 psi) 

(throttle fully 
closed) 

800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 
(throttle more than 
1/8 opened) 


350 kPa 

(3.5 kg/cm2, 

50 psi) 

(throttle fully 
closed) 

750 kPa 

(7.5 kg/cm2, 

107 psi) 

(throttle more than 
1/8 opened) 








Servo Valve or 4th 
Clutch 


800—850 kPa 
(8.0—8.5 kg/cm2, 
114—121 psi) 








750 kPa 
(7.5 kg/cm, 
107 psi) 


(cont'd) 
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Pressure Testing 
(cont’d) — 





@ Clutch Low/High Pressure Measurement —7. With the engine idling, lift the throttle control . 
lever up approximately 1/2 of its possible 
While testing, be careful of the travel and increase the engine rpm _ until 
rotating front wheels. pressure is indicated on the gauge, then 
measure the highest pressure reading 
—1. Allow the front wheels to rotate freely. obtained. 
—2. Remove the cable end of the throttle control —8. Repeat step 7 for each clutch pressure being 
cable from the throttle control lever. inspected. 


NOTE: Do not loosen the locknuts, simply 
unhook the cable end. 





CABLE END THROTTLE CONTROL 
LEVER THROTTLE 
CONTROL 
LEVER 


—3. Start the engine and let it idle. 
—4. Shift the select lever to position. 


—5. Slowly move the throttle linkage to increase 
engine rpm until pressure is indicated on the 
oil pressure gauge. 

Then release the throttle linkage, allowing the 
engine to return to an idle, and measure the 
pressure reading. 


—6. Repeat step 5 for each clutch pressure being 
inspected. 


THROTTLE 
LINKAGE 





4TH CLUTCH PRESSURE 


INSPECTION HOLE 





3RD CLUTCH PRESSURE 
INSPECTION HOLE 


D162Z6/D16A8/D16A7 


SELECTOR 


PRESSURE POSITION 


SYMPTOM 


eee 





PROBABLE CAUSE 


THROTTLE CONTROL 
LEVER 







EXHAUST PIPE 


FLUID PRESSURE 


2ND CLUTCH PRESSURE 
INSPECTION HOLE 





Standard 


Service Limit 





2nd Clutch No or low 2nd 


pressure 


2nd Clutch 





3rd Clutch No or low 3rd 


pressure 


3rd Clutch 





4th Clutch No or low 4th 


pressure 








D15B2 


SELECTOR 


PRESSURE | posiTION 


SYMPTOM 


4th Clutch 


PROBABLE CAUSE 





400—900 kPa 
(4.0—9.0 kg/cm?, 
57—128 psi) 
varies with throttle 
opening 





FLUID PRESSURE 





350 kPa 

(3.5 kg/cm?2, 

50 psi) 

with throttle control 
lever released 

800 kPa 

(8.0 kg/cm?, 

114 psi) 

with throttle control 
lever more than 1/8 
opened 





Standard 


Service Limit 





2nd Clutch No or low 2nd 


pressure 


3rd Clutch No or low 3rd 


pressure 


2nd Clutch 


3rd Clutch 





4th Clutch No or fow 4th 


pressure 








4th Clutch 





400—850 kPa 
(4.0—8.5 kg/cm?, 
57—121 psi} 
varies with throttle 
opening 





350 kPa 

(3.5 kg/cm2, 

50 psi) 

with throttle control 
lever released 

750 kPa 

(7.5 kg/cm?2, 

107 psi) 

with throttle control 
lever more than 1/8 
opened 


(cont’d} 
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Pressure Testing 
(cont'd) 


@ Governor Pressure Measurement 


While testing, be careful of the rotating front wheels. 


—1. Allow the front wheels to rotate freely. 
—2. Run the vehicle at 38 mph (60 km/h). 


—3. Measure the governor pressure. 


D \) GOVERNOR PRESSURE 


OS a ea X . j HOLE 
= . g cs 
& 






<A 


EXHAUST PIPE 


SELECTOR PROBABLE FLUID PRESSURE 





SYMPTOM 


PRESSURE 
POSITION CAUSE Standard Service Limit 


Governor or No or low Governor 180—190 kPa 175 kPa 
governor Valve (1.8—1.9 kg/cm2, (1.75 kg/cm2, 


pressure 26—27 psi) 25 psi) 





182—192 kPa | 4177 kPa 
(1.82—1.92 kg/em?,| (1.77 kg/cm?, 
26—27 psi) 25 psi) 
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Transmission 
Removal 


AWARNING 


@ Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the cor- 
rect position on the engine (see pages 1-9 thru 
1-11). 

@ Apply parking brake and block rear wheels, so car 


will not roll off stands and fall on you while working 
under it. 


CAUTION: Use fender covers to avoid damaging 
painted surfaces. 


1. Disconnect the battery negative (—) and positive 
(+) cables from the battery. 


2. Remove the resonator, air intake hose and air 
cleaner case. 


RESONATOR 









AIR CLEANER CASE 


AIR INTAKE 
HOSE 


—— 


3. Remove the starter motor cable and cable holder 
from the starter motor. 


CABLE HOLDER 


STARTER CABLE 


STARTER MOTOR 


4. Remove the transmission ground cabie from the 
transmission. 


TRANSMISSION 
HANGER 


YO 
zy 

- C 

SS 


&, 
\ 4 CC 
CO \ 


N 


TRANSMISSION GROUND 
CABLE 


5. Disconnect the lock-up control solenoid valve con- 


nector and remove the cable clamp from the lockup 
control solenoid connector stay. 


Wen 
5 | a OD 
O SBS s 
e % 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


(cont'd) 
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Transmission 
Removal (cont'd) 





6. Disconnect the speedometer sensor connector. 9. Remove the cotter pins and castle nuts, then 
separate the ball joints from the lower arm (see 
Section 18). 


10. Remove the damper fork bolts, then separate the 
damper fork and damper. 


SPEEDOMETER uae. 
SENSOR iA 
CONNECTOR 





.. 






SELF-LOCKING 
NUT 
STARTER MOTOR MT i 
DAMPER FORK _ FePlace. Replace. 


7. Remove the transmission housing mounting bolts 
and rear engine mounting bolt. 







REAR ENGINE 
MOUNTING BOLT 


TRANSMISSION HOUSING 
MOUNTING BOLTS 


8. Remove the drain plug and drain the automatic 
transmission fluid (ATF). Reinstall the drain plug 
with a new sealing washer (see page 14-199). 
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11. 


Remove the driveshafts. 


@ For D15B2/D15A7/D16Z6 


—1. 


—2. 


—3. 


Pry the right and left driveshafts out of the 
differential. 


Pull on the inboard joint and remove the right 
and left driveshafts (see Section 16). 


Tie plastic bags over the driveshaft ends. 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. 


@ For D16A8 


—1. 


—2. 


Pry the right driveshaft out of the differential. 


Pry the left driveshaft out of the intermediate 
shaft. 


Pull on the inboard joint and remove the right 
and left driveshafts (see Section 16). 


Remove the intermediate shaft. 


. Tie plastic bags over the driveshaft and in- 


termediate shaft ends. 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. 





DRIVESHAFT 


PLASTIC BAG 





INTERMEDIATE 
SHAFT 
D16A8 only. 


(cont’d) 
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Transmission 
Removal (cont'd) 


12. Remove the splash shield. 


eo 
x 


6 x 1.0 mm BOLT 


CLIP 
5 pes. 


13. Remove the exhaust pipe A. 







GASKETS 
Replace. 


te GASKET 


EXHAUST PIPE A 
Replace. 


SELF-LOCKING 


NUT 

Replace. SELF-LOCKING 
NUTS 
Replace. 





14. Remove the shift cable cover, then remove the 
shift cable by removing the control lever. 


CAUTION: Take care not to bend the shift control 
cable while removing it. 






SHIFT CABLE 


CONTROL LEVER 


SHIFT CABLE COVER 


LOCK WASHER 

Replace. 

15. Remove the stopper mount, then remove the end 
of the throttle control cable from the throttle con- 
trol lever. 


16. Remove the ATF cooler hoses at the joint pipes. 
Turn the ends of the cooler hoses up to prevent 
ATF from flowing out, then plug the joint pipes. 


NOTE: Check for any signs of leakage at the hose 
joints. 







THROTTLE 
CONTROL 
LEVER 


JOINT PIPES 


THROTTLE CONTROL 
CABLE 


ATF COOLER 
HOSES 


STOPPER MOUNT 
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17. Remove the engine stiffeners and torque converter 
cover. 


NOTE: Only the D16Z6 and D16A8 engine use a 
rear engine stiffener. 


18. Remove the 8 drive plate bolts one at a time while 
rotating the crankshaft pulley. 








ENGINE STIFFENER 
NOTE: D16Z6 and 
D16A8 only 


FRONT TORQUE CONVERTER 
ENGINE STIFFENER COVER 


19. Attach a hoisting bracket to the engine using the 
distributor mounting bolt, then lift the engine 
slightly. 


HOISTING BRACKET 


DISTRIBUTOR 


ENGINE 


20. Place a jack under the transmission and raise the 
transmission just enough to take weight off of the 
mounts, then remove the transmission side mount. 


TRANSMISSION 


SIDE MOUNT MOUNTING NUTS 


(2) 
s) 


G 


MOUNTING BOLT 


21. Remove the transmission housing mounting bolts 
and rear engine mounting bolts. 


22. Pull the transmission away from the engine until it 
clears the 14 mm dowel pins, then lower it on the 
transmission jack. 


TRANSMISSION HOUSING 
MOUNTING BOLTS 


REAR ENGINE 
MOUNTING BOLTS 











TRANSMISSION 
JACK 
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Illustrated Index 
R. Side Cover 









© © 


® 


x 


® ® ® 
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ROLLER 

COLLAR 

O-RING Replace. 

FEED PIPE FLANGE 

O-RING Replace. 

CIRCLIP 

3RD CLUTCH FEED PIPE 
COUNTERSHAFT LOCKNUT (FLANGE NUT) Replace. 
PARKING GEAR 

ONE-WAY CLUTCH ASSEMBLY 
COUNTERSHAFT 1ST GEAR 
NEEDLE BEARING 

COUNTERSHAFT 1ST GEAR COLLAR 
R. SIDE COVER 

BREATHER COVER 

BREATHER CHAMBER GASKET Replace. 
BREATHER CHAMBER 

O-RINGS Replace. 

R. SIDE COVER GASKET Replace. 
DOWEL PINS 

O-RING Replace. 

1ST-HOLD ACCUMULATOR PISTON 
1ST-HOLD ACCUMULATOR SPRING 
O-RING Replace. 

1ST-HOLD ACCUMULATOR COVER 
CIRCLIP 

PARKING BRAKE PAWL 

PARKING BRAKE PAWL SPRING 
PARKING BRAKE PAWL SHAFT 
PARKING BRAKE PAWL STOPPER 
PARKING BRAKE LEVER SPRING 
PARKING BRAKE LEVER 

PARKING BRAKE STOPPER 

LOCK WAHSER Replace. 

DRAIN PLUG 

SEALING WASHER Replace. 


GQDDQOOOOHSOGHOOOHOHGOSHGODOHGOOOWOOOOOO 


TORQUE SPECIFICATIONS 


Torque Value 





@®©OOSOOGOOHHOOHOYDOOSO) 


POOOCOGHOOSGOSOOGOO® 





1ST CLUTCH FEED PIPE 

O-RING Replace. 

FEED PIPE GUIDE 

CIRCLIP 

MAINSHAFT LOCKNUT (FLANGE NUT) Replace. 
1ST CLUTCH ASSEMBLY 

O-RING Replace. 

THRUST WASHER 

THRUST NEEDLE BEARING 
NEEDLE BEARING 

MAINSHAFT 1ST GEAR 

THRUST WASHER 

MAINSHAFT 1ST GEAR COLLAR 
1ST-HOLD CLUTCH FEED PIPE 
O-RING Replace. 

FEED PIPE GUIDE 

O-RING Replace. 

CIRCLIP 

SUBSHAFT LOCKNUT 

(FLANGE NUT) Replace. 
SUBSHAFT DISC SPRING Replace. 
SUBSHAFT 1ST GEAR 

LOCK WASHER Replace. 
THROTTLE CONTROL LEVER 
THROTTLE CONTROL LEVER SPRING 
OIL SEAL Replace. 

THROTTLE CONTROL CABLE HOLDER 
SEALING WASHERS Replace. 

ATF COOLER PIPE JOINT BOLT 
ATF COOLER PIPES 

ATF LEVEL GAUGE 

SPEED SENSOR 

O-RING Replace. 

ATF COOLER PIPE JOING BOLT 
SEALING WASHERS Replace. 


Bolt Size Remarks 





12 Nem (1.2 kg-m, 9 Ib-ft) 
14 Nem (1.4 kg-m, 10 Ib-ft) 
11 N-m (1.1 kg-m, 8 Sb-ft) 
22 Nem (2.2 kg-m, 16 lb-ft) 
8 N-m (0.8 kg-m, 6 Ib-ft) 
29 Nem (2.9 kg-m, 21 lb-ft) 
40 Nem (4.0 kg-m, 29 lb-ft) 
95 N-m (9.5 kg-m, 69 Ib-ft) 


A 
B 
Cc 
D 
F 
G 
| 

J 


14070>140 N-m (14.070>14.0 kg-m, 
101>0-101 Ib-ft) 
95 N-m (9.5 kg-m, 69 Ib-ft) 











6x1.0 mm 
6x1.0 mm 
6x1.0 mm 
8x 1.25 mm 
5x0.8 mm 
12 x 1.25 mm 
14x1.5 mm 
19x 1.25 mm 


Special bolt 


ATF cooler pipe joint bolt 
Drain plug 

Mainshaft locknut (flange nut): 
Left-hand threads 
Countershaft locknut 

(flange nut) 

Secondary shaft locknut 
(flange nut) 


23 x 1.25 mm 


19x 1.25 mm 
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Illustrated Index 
Transmission Housing 
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COUNTERSHAFT REVERSE GEAR COLLAR 
NEEDLE BEARING 
COUNTERSHAFT REVERSE GEAR 
LOCK WASHER Replace. 
REVERSE SHIFT FORK 

REVERSE SELECTOR 

REVERSE SELECTOR HUB 
COUNTERSHAFT 4TH GEAR 
NEEDLE BEARING 

DISTANCE COLLAR, 28 mm 
COUNTERSHAFT 2ND GEAR 
COTTERS 

THRUST NEEDLE BEARING 
COUNTERSHAFT 3RD GEAR 
NEEDLE BEARING 

THRUST NEEDLE BEARING 
SPLINED WASHER Selective part 
3RD CLUTCH ASSEMBLY 
O-RINGS Replace. 
COUNTERSHAFT 

CIRCLIP 

THRUST SHIM 

THRUST NEEDLE BEARING 
MAINSHAFT 4TH/REVERSE GEAR 
NEEDLE BEARINGS 
4TH/REVERSE GEAR COLLAR 
THRUST NEEDLE BEARING 
THRUST SHIM 

2ND/4TH CLUTCH ASSEMBLY 
O-RINGS Replace. 

THRUST WASHER, 36.5 x 51 mm 
Selective part 

THRUST NEEDLE BEARING 
MAINSHAFT 2ND GEAR 

NEEDLE BEARING 

THRUST NEEDLE BEARING 


COOHOHOGHOOHOHOHODOOGSGOOHOHOGOOEHOO@OQOOLO 
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TORQUE SPECIFICATIONS 





Torque Value 





POOCOGBDOOOSSGOOOGLO ODO O©OHHOHGOSOHOHHOHOSOOO 





MAINSHAFT 

SEALING RINGS, 35 mm 

SEALING RING, 29 mm 

NEEDLE BEARING 

SET RING 

1ST-HOLD CLUTCH ASSEMBLY 

O-RINGS Replace. 

THRUST SHIM 

THRUST NEEDLE BEARING 

NEEDLE BEARING 

SUBSHAFT 4TH GEAR 

THRUST NEEDLE BEARING 

SUBSHAFT 4TH GEAR COLLAR 

SUBSHAFT 

NEEDLE BEARING 

NEEDLE BEARING STOPPER 

OIL GUIDE CAP 

REVERSE IDLER GEAR SHAFT/HOLDER 
NEEDLE BEARING 

STEEL BALL 

REVERSE IDLER GEAR SHAFT SPRING 

OIL SEAL Replace. 

SET RING, 80 mm Selective part 
TRANSMISSION HANGER 

TRANSMISSION MOUNT BRACKET 
REVERSE !DLER GEAR 

TRANSMISSION HOUSING GASKET Replace. 
DOWEL PIN 

SNAP RINGS 

TRANSMISSION HOUSING SUBSHAFT BEARING 
TRANSMISSION HOUSING MAINSHAFT BEARING 
TRANSMISSION HOUSING COUNTERSHAFT BEARING 
TRANSMISSION HOUSING 

DIFFERENTIAL ASSEMBLY 

OIL SEAL Replace. 





Bolt Size Remarks 













12 Nem (1.2 kg-m, 9 lb-ft) 

14 Nem (1.4 kg-m, 10 Ib-ft) 
34 Nem (3.4 kg-m, 25 lb-ft) 
50 Nem (5.0 kg-m, 36 Ib-ft) 
40 N-m (4.0 kg-m, 29 lb-ft) 















6x1.0 mm 
6x1.0 mm 
8x 1.25 mm 
12x 1.25 mm 
30x 1.5 mm 





Special bolt 













Oil guide cap 
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lllustrated Index 


Torque Converter Housing/Valve Body 
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SOOQOGO OOH GOOOGOOOOOOSGOOOVWEOSOOHOS 


ATF MAGNET Clean. 
ACCUMULATOR COVER 
O-RING Replace. 

OIL FEED PIPE 

ATF MAGNET Clean. 
DENTENT BASE 





REGULATOR VALVE BODY 
O-RING Replace. 

STATOR SHAFT 

STOPPER SHAFT 

CHECK BALLS 


DOWEL PINS 
LOCK WASHERS Replace. MAIN VALVE BODY 
OIL FEED PIPE OIL FEED PIPE 
BAFFLE PLATE OIL FEED PIPE 
SERVO BODY DOWEL PIN 


SERVO SEPARATOR PLATE 
THROTTLE CONTROL SHAFT 
E-RING 

CHECK BALLS 

SECONDARY VALVE BODY 
DOWEL PINS 

SECONDARY SEPARATOR PLATE 
LOCK WASHERS Replace. 
GOVERNOR BODY 


MAIN SEPARATOR PLATE 

OiL PUMP DRIVE GEAR 

OIL PUMP DRIVEN GEAR SHAFT 
OIL PUMP DRIVEN GEAR 
CONTROL SHAFT 

DETENT SPRING 

DETENT ARM SHAFT 

DETENT ARM 

ATF STRAINER Clean or replace. 


Oa PEE PIN TORQUE CONVERTER HOUSING COUNTERSHAFT 
MODULAT ON UALVE BODY NEEPTE BEARING 
COWEL DING OIL GUIDE PLATE Replace. 


MODULATOR SEPARATOR PLATE 

LOCK-UP VALVE BODY 

DOWEL PINS 

LOCK-UP SEPARATOR PLATE 

TORQUE CONVERTER CHECK VALVE SPRING 
TORQUE CONVERTER CHECK VALVE 
COOLER CHECK VALVE SPRING 

COOLER CHECK VALVE 


TORQUE SPECIFICATIONS 


Torque Value 


GOO GOSPOOOHOOOHOHOHOOOOSGEOOOO 


@@O® 


TORQUE CONVERTER HOUSING 

TORQUE CONVERTER HOUSING MAINSHAFT 

BALL BEARING 

OIL SEAL Replace. 

LOCK-UP CONTROL SOLENOID VALVE ASSEMBLY 
LOCK-UP CONTROL SOLENOID FILTER/GASKET Replace. 
OIL FEED PIPE 


Bolt Size 








12 Nem (1.2 kg-m, 9 ib-ft) 6x 1.0 mm 
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R. Side Cover 


Removal — 

















NOTE: 
@ Clean ail parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 
@ When removing the transmission R. side cover, replace the following: 
« R. side cover gasket 
« Lock washers 
* O-rings 
* Each shaft locknut 
* Disc spring 
* Sealing washers 


R.SIDE COVER 


| R. SIDE COVER GASKET 
LOCKNUT z ra 
DISC SPRING 5 
1ST GEAR S LOCKNUT 
OMe PA BEARINGS, | 










PARKING BRAKE LOCKNUT 


















} g 
f Cab 5 , 1ST GEAR “«—— LEVER 
—)) <3) PARKING : PARKING GEAR 
LL e! BRARE PAWL 
SS ONE-WAY CLUTCH 
Cin x \, nae : 
OK : @r my) 1ST GEAR 
THROTTLE CONTROL A ely 
LEVER | WS > NEEDLE BEARING 
a wee GEAR COL 
8 ry es LAR 
6x 1.0mm 
BOLT 
PARKING BRAKE 
PAWL SHAFT 
iy } 
JOINT BOLT 


ATF COOLER 
PIPE 


aaa BOLT 


ATF LEVEL GAUGE 
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1. 


2. 


Remove the 16 bolts securing the R. side cover, 
then remove the cover. 


Slip the special tool onto the mainshaft. 


MAINSHAFT HOLDER 
07GAB—PF50101 





Engage the parking brake pawl with the parking 
gear. 


Align the hole of the subshaft 1st gear with the 
hole of the transmission housing, then insert a pin 
to lock the subshaft while removing the subshaft 
locknut. 


PIN 
SUBSHAFT 
1ST GEAR 


PARKING GEAR 





Align the holes. 


PARKING BRAKE 
PAWL 


5. Pry the lock tabs of the mainshaft and countershaft 
locknuts. 


6. Cut the lock tab of the subshaft locknut using a 
chisel as shown. Then remove the locknut from 
each shaft. 


NOTE: 

@ Mainshaft locknut has left-hand threads. 

@ Clean the old countershaft locknut, it is used 
when installing to press the press fitting parking 
gear on the countershaft. 


CAUTION: Keep all of the chiseled particles out of 
the transmission. 


CHISEL 


SUBSHAFT 
LOCKNUT 


LOCK TAB 


7. Remove the special tool from the mainshaft after 
removing the locknut. 


8. Remove the 1st clutch and mainshaft 1st gear 
assembly from the mainshaft. 


9. Remove the subshaft 1st gear. 
10. Remove the parking brake pawl. 
11. Remove the parking gear, one-way clutch and 


countershaft 1st gear assembly. Use a puller for 
press fitting parking gear as shown. 







sy<t— PULLER 







al SPN 


Ssast eee Sil! 


Nespas 


PARKING GEAR 
Press fitting type 









12. Remove the parking brake lever from the control 
shaft. 


13. Remove the throttle control lever from the throttle 
control shaft. 


14. Remove the ATF cooler pipes. 


15. Remove the ATF level gauge. 
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Transmission Housing 
Removal — 







TRANSMISSION HOUSING 
BOLT 





TRANSMISSION 
HOUSING 


oe PS 


TRANSMISSION 
MOUNT BRACKET 


COLLAR 


NEEDLE BEARING 


V 


MAINSHAFT REVERSE GEAR 


G: 


SHIFT FORK 





Pay 

a 

t 

& \\\ WBS 
== ( 


| | SB REVERSE SELECTOR 
r] 


COUNTERSHAFT 


Ceti 
ead: 
car! 

a (i 





GD ) DIFFERENTIAL ASSEMBLY 
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NOTE: Remove the countershaft reverse gear with the col- 





® Clean al] parts thoroughly in solvent or carburetor lar and needle bearing. 
cleaner and dry with compressed air. 
@ Blow out all passages. 6. Remove the lock bolt securing the shift fork, then 
@ When removing the transmission housing, replace remove the fork with the reverse selector from the 
the following: countershaft. 
¢« Transmission housing gasket 
* Lock washer 7. Remove the countershaft and mainshaft sub- 


assembly together. 
1. Remove the transmission mount bracket. 


2. Remove the transmission housing mounting bolts 
and hanger. 
MAINSHAFT COUNTERSHAFT 
3. Align the spring pin with the transmission housing 
groove by turning the control shaft. 


4. Install the special tool on the transmission housing, 
then remove the housing as shown. 


HOUSING PULLER 
O7HAC—PK40101 











8. Remove the differential assembly. 









CONTROL 
SHAFT 


GROOVE Se 


SPRING 
PIN 





14-221 


Torque Converter Housing/Valve Body 
Removal — 









MODULATOR VALVE 
OIL FEED BODY 






ACCUMULATOR COVER 






LOCK-UP VALVE 


BODY OIL FEED PIPE 








SERVO DETENT 
BASE 






REGULATOR 
VALVE BODY 







BAFFLE PLATE 







STOPPER 






STATOR SHAFT 





SECONDARY 
VALVE BODY 


MAIN VALVE 
BODY 











AFT STRAINER 
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NOTE: 

® Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 

@ Blow out all passages. 

@ When removing the valve body replace the 
following: 
* O-rings 
¢ Lock washer 


1. Remove the oil feed pipes from the servo body, 
modulator vaive body and main valve body. 


2. Remove the 3 bolts securing the accumulator 
cover, then remove the accumulator cover. 


3. Remove the 3 bolts securing the servo detent base, 
then remove the servo detent base and baffle plate. 


4. Remove the 4 bolts securing the modulator valve 
body, then remove the modulator valve body and 
separator plate. 


5. Remove the 4 bolts securing the servo body, then 
remove the servo body and separator plate. 


6. Remove the 1 bolts securing the secondary valve 
body, then remove the secondary valve body and 
separator plate. 


7. Remove the 7 bolts securing the lock-up valve 
body, then remove the lock-up valve body and 
separator plate. 


8. Remove the 1 bolt securing the regulator valve 
body, then remove the regulator valve body. 





Remove the stator shaft and stopper shaft. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Remove the detent spring from the detent arm, 
then remove the control shaft from the torque con- 
verter housing. 


Remove the detent arm and detent arm shaft from 
the main valve body. 


Remove the 4 bolts securing the main valve body, 
then remove the main valve body. 


Remove the oil pump driven gear shaft, then 
remove the oil pump gears. 


Remove the 3 bolts securing the governor body, 
then remove the governor body. 


Remove the main separator plate with 2 dowel 
pins. 


Remove the ATF strainer. 
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Valve Caps 


Description 
@ Caps with one projected tip and one flat end are in- 
stalled with the flat end toward the spring. 
®@ Caps with a projected tip on each end are installed 


with the smaller tip toward the spring. The small tip 
is a spring guide. 


Toward outside of valve body. 


ae 
—) 


Toward spring. 


@ Caps with one projected tip and hollow end are in- 
stalled with the tip toward the spring. The tip is a 
spring guide. 


Toward outside of valve body. 





Toward spring. 
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@ Caps with hollow ends are installed with the hollow 


end away from the spring. 

@ Caps with notched ends are installed with the notch 
toward the spring. 

@ Caps with flat ends and a hole through the center are 
installed with the smaller hole toward the spring. 


Toward outside of valve body. 
S Se 
Toward spring. 


@ Caps with flat ends and a groove around cap are in- 
stalled with the groove side toward the spring. 


Toward outside of valve body. 


SS 
teens 


Toward spring. 


Valve Body 


- Repair 


NOTE: This repair is only necessary if one or more of 
the valves in a valve body do not slide smoothly in their 
bores. You may use this procedure to free the valves in 
the valve bodies. 


1. 


Soak a sheet of #600 abrasive paper in ATF for 
about 30 minutes. 


Carefully tap the valve body so the sticking valve 
drops out of its bore. 


CAUTION: It may be necessary to use a small 
screwdriver to pry the valve free. Be careful not to 
scratch the bore with the screwdriver. 


Inspect the valve for any scuff marks. Use the ATF- 
soaked #600 paper to polish off any burrs that are 
on the valve, then wash the valve in solvent and 
dry it with compressed air. 


Roll up half a sheet of ATF-soaked paper and insert 
it in the valve bore of the sticking valve. 


Twist the paper slightly, so that it unrolls and fits 
the bore tightly, then polish the bore by twisting 
the paper as you push it in and out. 


CAUTION: The valve body is aluminum and 
doesn’t require much polishing to remove any 
burrs. 


ATF-soaked 
#600 abrasive 


paper Se 





Remove the #600 paper and thoroughly wash the 
entire valve body in solvent, then dry with com- 
pressed air. 


Coat the valve with ATF then drop it into its bore. It 
should drop to the bottom of the bore under its own 
weight. If not, repeat step 4, then retest. 


VALVE 





Remove the valve and thoroughly clean it and the 
valve body with solvent. Dry all parts with com- 
pressed air, then reassemble using ATF as a 
lubricant. 
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Valve 





Assembly — 
NOTE: Coat all parts with ATF before assembly. @ Set the spring in the valve and install it in the valve 
body. Push the spring in with a screwdriver, then in- 
@ Install the valve, valve spring and cap in the valve stall the spring seat. 
body and secure with the roller. 
ROLLER 
SPRING SEAT 
SPRING 







SPRING 


VALVE BODY 





VALVE BODY 


ROLLER 
VALVE BODY 
ee VALVE 


CS 


(OP 
xe 
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@ Slide the spring into the hole in the big end of the @ Install the valve, spring and cap in the valve body. 
shift valve. While holding the steel balls with the tips Push the cap, the install the stopper seat. 
of your fingers, put the sleeve over the shift valve. 
Place the shift spring in the shift valve, then slip it in- 
to the valve body and install the valve cover. STOPPER SEAT 


BALL SPRING 





SLEEVE 
STEEL 
BALL => 
os ee 
NN 
™ ng 
ws 
Bw VALVE/SPRING 





SLEEVE 


CAP 
VALVE COVER 


5x0.8 mm 
8 N-m (0.8 kg-m, 6 lb-ft) 
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Main Valve Body 


Disassembly/Inspection/Reassembly 





NOTE: 
@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 
@ Replace valve body as an assembly if any parts are worn or damaged. 
@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-225. 


@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls: it may magnetize the balls. 


VALVE COVER 
5x 8 mm 


8N VALVE SLEEVE 
(0.8 kg m, 6 lb-ft) 






© 
STEEL BALL 


3—4 SHIFT VALVE 


CHECK BALLS 
5 pcs. 


© 
a, a ° DETENT ARM SHAFT 
® “AS / 
DETENT ARM 


2—3 SHIFT ae 









3—2 TIMING 
VALVE 


SPRING SEAT a 


RELIEF VALVE 






MAIN VALVE 
BODY 


1—2 SHIFT VALVE 


ROLLER 
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SPRING SPECIFICATIONS 















MAIN VALVE BODY 


(Sectional View) 


Spring 


CHECK BALL 








tf 
zB 
ty 
-_ 2 AA = \__cHECK BALLS 
E A J ©) gus 
HH 
WGA Aa 
VA wh © 
:||-are A! 'E 
PA Z 
GF eB 
A 
As Z © 
» cA Ie 
Zaz 
3: Z 
A GZ 
ZG 
A] BZ 
Neca] A CHECK BALL 
bf d@ & 
A 
Z 
A 
A 
o ® 
[BZ 












® 
A © 


Standard (New) 




























Unit of length: mm (in) 


























































































































































































Wire Dia. O.D. Free Length No. of Coils 
@ | Relief valve spring 1.1 (0.043) 8.6 (0.339) 37.1 (1.461) 13.4 
@) | 4th exhaust valve spring 0.9 (0.035) 6.6 (0.260) 43.3 (1.705) 22.0 
. D16Z6/D16A7/ 
0.9 (0.035) 7.1 (0.280) 64.7 (2.547) 32.1 
@ | 2-3 shift valve spring D15B2 
D16A8 0.9 (0.035) 7.6 (0.299) 53.4 (2.102) 
D16Z6/D16A7/ 
0.4 (0.016 4.5 (0.177 14.7 (0.579 
@ | 2-3 shift ball spring D15B2 ( ( 
D16A8 0.5 (0.020) 4.5 (0.177) 13.2 (0.520) 10.5 
D1626/D16A7/ 
.9 (0.035 9.6 (0.378 32.5 (1.2 10.3 
© | 3-4 shift valve spring D15B2 ae 218) epee ee | 2 
D16A8 0.8 (0.031) 9.6 (0.378) 27.1 (1.067) 7.8 
[ D16Z6/D16A7/ 
0.5 (0.020) 4.5 (0.177) 11.3 (0.445) 7.4 
© | 3-4 shift ball spring D15B2 
D16A8 0.45 (0.018) 4.5 (0.177) 13.5 (0.531) 8.2 
@ | 3-2 timing valve spring 1.2 (0.047) 8.6 (0.339) 46.9 (1.847) 
D16Z6/D16A7/ 
0.45 (0.018 5.1 (0.201) 52.8 (2.079 
1-2 shift valve spring D15B2 
D16A8 0.5 (0.020) | 6.1 (0.240) | 52.0 (2.047) 
© | 1-2 shift ball spring 0.45 (0.018) | 4.5 (0.177) | 10.7 (0.421) 
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Oil Pump 


Inspection 





1. Install the pump gears and shaft in the main valve 
body. 


CoAMEER GROOVE 


DRIVEN GEAR 


Grooved and chamfered 
side faces separator 
plate. 


DRIVE GEAR 


MAIN VALVE BODY 
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Install the oil pump shaft and measure the side 
clearance of the drive and driven gears. 


Pump Gears Side (Radial) Clearance: 

Standard (New): Drive gear 
0.210—0.265 mm 
(0.0083—0.0104 in) 

Driven gear 
0.07—0.125 mm 
(0.0028—0.0049 in) 


DRIVE GEAR 
Inspect teeth for 
wear or damage. 


Measure the thrust clearance of the driven gear-to- 
main valve body. 


Drive/Driven Gear thrust (Axial) Clearance: 
Standard (New): 0.03—0.05 mm 

(0.001 —0.002 in) 
Service Limit: 0.07 mm (0.0028 in) 


Regulator Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 


@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
® Blow out all passages. 


@ Replace vaive body as an assembly if any parts are worn or damaged. 
@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-225. 


1... Hold the regulator spring cap in place while removing the lock bolt. Once the bolt is removed, release the spring cap 
slowly. 


CAUTION: The regulator spring cap can pop out when the lock bolt is removed. 
2. Reassembly is in the reverse of the disassembly. 


NOTE: 
@ Coat all parts with ATF. 
@ Align the hole in the regulator cap with the hole in the valve body, press the spring cap into the body and tighten 


the lock bolt. 
@ ST 
Sees 
al 


REGULATOR VALVE at > 
TORQUE CONVERTER , 


CHECK VALVE 
LOCK BOLT 
6 x 1.0 mm 
12 Nem 
(1.2 kg-m, 9 tb-ft) 
















REGULATOR SPRING CAP 


COOLER CHECK VALVE @ 
DOWEL PINS ROLLER 
2 pcs. 


REGULATOR VALVE 


BODY 
LOCK-UP CONTROL 
VALVE 


SPRING SPECIFICATIONS 
Unit of length: mm (in) 
Standard (New) 





Wire Dia. O.D. Free Length No. of Coils 





Hegdlator- valve epring A a pepe 1.8 (0.071) 14.7 (0.579) | 88.6 (3.488) 





D15B2 1.8 (0.071) 14.7 (0.579) | 86.5 (3.406) 


Regulator valve spring B 1.8 (0.071) 9.6 (0.378) | 44.0 (1.732) 
Stator reaction spring 5.5 (0.217) *26.4 (1.039) | 30.3 (1.193) 
Lock-up control valve 


spring 0.9 (0.035) 6.6 (0.260) 41.0 (1.614) 
Cooler check valve 


spring 1.1 (0.043) 8.4 (0.331) | 33.8 (1.331) 
Torque converter check 


valve spring 1.1 (0.043) 8.4 (0.331) | 33.8 (1.331) 


: Inside Diameter 
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Secondary Valve Body 


Disassembly/Inspection/Reassembly 





NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-225. 
@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls; it may magnetize the balls. 


FILTER CHECK BALLS 
Replace. 4 PCS. 


1ST ACCUMULATOR CHOKE 
SPRING SEAT GOVERNOR CUT VALVE 


Sy 2-3 ORIFICE CONTROL 
0 ° VALVE 
C. i Q 
C 9 S, 
\ eae , 
<< so- 
yi 


ROLLER 















2-1 TIMING 
VALVE 
q REVERSE CONTROL 
SECONDARY VALVE e é VALVE 
BODY a 
( 
CAP 
Cam ( 
No 


DOWEL PINS 
2 pcs. 


> 
Bi STOPPER SEAT 


CPC VALVE 


SERVO CONTROL VALVE 
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CHECK BALLS 





ween 


aa2- 
a, 






SECONDARY VALVE 
BODY 
(Sectional View) 


SPRING SPECIFICATIONS 






CHECK BALL 


1ST ACCUMULATOR CHOKE 


CHECK BALL 


Standard (New) 











Unit of length: mm (in) 






















































Spring 
Wire Dia. O.D. Free Length No. of Coils 
@ | 3-2 kick-down valve spring 1.3 (0.051) 8.6 (0.339) 45.6 (1.795) 17.0 
@ | 4-3 kick-down valve spring 1.0 (0.039) 6.6 (0.260) 29.9 (1.177) 14.7 
@ | Governor cut valve spring 0.8 (0.031) 7.6 (0.299) 44.5 (1.752) 17.0 
@) | 2-3 orifice control valve spring 0.9 (0.035) 6.6 (0.260) 33.2 (1.307) 14.9 
©) | 2-1 timing valve spring 0.7 (0.028) 5.6 (0.220) 33.0 (1.299) 21.7 
© | Reverse contro! valve spring 0.7 (0.028) 7.1 (0.280) 40.0 (1.575) 20.8 
@ | Servo control valve spring 0.9 (0.035) 6.4 (0.252) 34.1 (1.343) 17.5 
CPC (Clutch Pressure Control) valve 0.9 (0.035) 8.4 (0.331) 24.9 (0.980) 9.8 
spring 
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Servo Body 


Disassembly/Inspection/Reassembly 





NOTE: 
@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 

®@ Replace valve body as an assembly if any parts are worn or damaged. 
® Coat all parts with ATF before reassembly. 

@ Replace the O-rings and filters. 


| 2 4TH ACCUMULATOR PISTON 






THROTTLE VALVE A 2/3-4 ORIFICE 
CONTROL VALVE 














VALVE SLEEVE 


THROTTLE CAM 


STOPPER 
1ST ACCUMULATOR PISTON 


6x 1.0 mm 
12 N-m 


(1.2 kg-m, 9 lb-ft) Do not remove or 


Y 7 adjust these nuts. 


"Se > 
Lig 
THROTTLE LONG VALVE a ~ 
J Wig Z 
(=) 








as oO 3RD ACCUMULATOR 
PISTON 


SPRING SEAT 
MODULATOR VALVE 


SERVO VALVE/ 


MODULATOR VALVE 
SHIFT FORK SHAFT 


BODY 


MODULATOR SEPARATOR 
PLATE 


DOWEL PINS 
2 pcs. 


2ND ACCUMULATOR 
PISTON 


O-RINGS 
Replace. 
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SPRING SPECIFICATIONS 


Spring 


Unit of length: mm (in) 


Standard (New) 





Wire Dia. 


O.D. 


Free Length 


No. of Coils 





3rd accumulator spring 


2.6 (0.102) | 


17.5 (0.689) 


91.8 (3.614) 


=}. 


15.8 





2nd accumulator spring 








1st accumulator spring 


3.5 (0.138) 


22.0 (0.866) 





2.6 (0.102) 





75.4 (2.968) 


8.7 





24.3 (0.957) 


79.8 (3.142) 


8.5 





2.6 (0.102) 


16.0 (0.630) 


89.4 (3.520) 


16.2 





2/3-4 orifice control valve spring 


1.0 (0.039) 


8.6 (0.339) 


51.9 (2.043) 


19.8 





D16Z6/D16A7/ 
D15B2 


D16A8 


®@ 
2) 
® 
@) | 4th accumulator spring 
® 
© 


Modulator valve spring 


1.2 (0.047) 
ens (ae 


*7.0 (0.276) 


27.2 (1.071) 


8.0 





1.2 (0.047) 


*7.0 (0.276) 


27.6 (1.087) 





Throttle valve A adjusting 
spring 


0.8 (0.031) 


6.2 (0.244) 


27.0 (1.063) 








D16Z6/D16A7 
D15B2 


Throttle valve A spring 


-1 (0.043) 
-O (0.039) 
-1 (0.043) 
.0 (0.039) 


8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 


22.3 (0.878) 
22.2 (0.874) 
22.3 (0.878) 
22.1 (0.870) 








-O (0.039) 
-O (0.039) 
-1 (0.043) 
-O (0.039) 


= = =] om eo mo a 


8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 


22.2 (0.874) 
22.1 (0.870) 
22.3 (0.878) 
22.3 (0.878) 








Throttle valve B adjusting spring 


0.8 (0.031) 


6.2 (0.244) 


30.0 (1.181) 





Throttle valve B spring 








1.4 (1.653) 
1.4 (1.653) 
1.4 (1.653) 





8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 


*: Inside diameter 





41.5 (1.634) 
41.5 (1.634) 
41.6 (1.638) 
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Lock-up Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-225. 
@ Coat all parts with ATF before reassembly. 


LOCK-UP SHIFT VALVE 







LOCK-UP VALVE 
BODY 


LOCK-UP TIMING VALVE 


. CAP 


ROLLER 


SPRING SPECIFICATIONS 
Unit of length: mm (in) 


Standard (New) 





Spring 


Wire Dia. O.D. Free Length No. of Coiis 





Lock-up shift valve spring 0.9 (0.035) 7.6 (0.299) 73.7 (2.902) 32.0 


Pda iine Wale eee 0.8 (0.031) | 6.6 (0.260) | 61.5 (2.421) 


spring 











D16A8 0.7 (0.028) 6.6 (0.260) 64.3 (2.531) 





Governor Body 


Disassembly/Inspection/Reassembly 


NOTE: 


@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 


@ Check that the governor works smoothly; replace it if it does not. 


@ Coat all parts with ATF before reassembly. 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 


LOCK WASHER 
Replace. 


FILTER 
Replace. 


PLATE 


GOVERNOR SHAFT 


THRUST WASHER 


/ 







GOVERNOR HOLDER 


THRUST WASHER 


GOVERNOR GEAR 


SPRING SPECIFICATIONS 







CIRCLIP 


Wire Dia. 


WOODRUFF KEY, 3 mm 


GOVERNOR HOUSING ASSEMBLY 


Qa we VALVE 
Y 


Unit of length: mm (in) 


Standard (New) 


0.D. 





Free Length No. of Coils 





D162Z6/D16A7/ 


@ | Governor spring A D15B2 





D16A8 — 
D16Z6/D16A7/ 
D15B2 

@ | Governor spring B 
D16A8 








1.0 (0.039) 


18.8 (0.740) 


32.9 (1.295) 





1.0 (0.039) 


18.8 (0.740) 


18.0 (0.709) 





0.9 (0.035) 
0.9 (0.035) 


0.8 (0.031) 
0.8 (0.031) 
0.8 (0.031) 


11.8 (0.465) 
11.8 (0.465) 


11.8 (0.465) 
11.8 (0.465) 
11.8 (0.465) 





27.8 (1.094) 
29.1 (1.146) 


30.0 (1.181) 
34.4 (1.354) 
30.9 (1.217) 
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1st-hold Accumulator/R. Side Cover 
Disassembly/Inspection/Reassembly 


NOTE: 


@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 


® Coat all parts with ATF before reassembly. 


SNAP RING 


1ST-HOLD ACCUMULATOR 
COVER 


O-RING 
ie Replace. 
@1ST-HOLD ACCUMULATOR 


a SPRING 


1ST-HOLD ACCUMULATOR 
PISTON 


O-RING 
Replace. 


R. SIDE COVER 





SPRING SPECIFICATIONS 


Unit of length: mm (in) 


Standard (New) 
Spring 





Wire Dia. 0.D. Free Length No. of Coils 
1st-hold accumulator spring 4.0 (0.157) 21.5 (0.846) 71.7 (2.823) 8.3 








Mainshaft 


Disassembly/Inspection/Reassembly 


NOTE: 
@ Lubricate all parts with ATF during reassembly. 


@ Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 
@ Inspect thrust needle and needle bearings for galling and rough movement. 
@ Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


@ Locknut has left-hand threads. 















CIRCLIP 


THRUST NEEDLE 
BEARING 


wa 4TH/REVERSE 
+ GEAR 


MAINSHAFT NEEDLE BEARINGS 


Check splines for ex- 
cessive wear or 
damage. 

Check bearing surface 
for scoring, scratches 
or excessive wear. 





ra 


SS, 






ic 


4TH/REVERSE 
GEAR COLLAR 





THRUST NEEDLE 
BEARING 





Gat 


—, 






K(( 


\ 


aN 


ASSEMBLY 


=a = O-RINGS 
a Replace. 

THRUST WASHER, 
36 x 51 mm —~___ 


Selective part 


Sg ——-~—Sd;BEARING 


CIs 


SEALING RING, 
29 mm 


NEEDLE BEARING 
SET RING 


BEARING 


LOCKNUT 

19 x 1.25 mm 

95 Nem 

(9.5 kg-m, 69 lb-ft) 
Left-hand threads 


=e 1ST CLUTCH 
Cals > ASSEMBLY 
O-RINGS 


Replace. 
THRUST WASHER 


- THRUST NEEDLE 
BEARING 


NEEDLE BEARING 









1ST GEAR 


THRUST WASHER 


1ST GEAR COLLAR 


TRANSMISSION 
HOUSING BEARING 


2ND/4TH CLUTCH 


THRUST NEEDLE 


NEEDLE BEARING 
THRUST NEEDLE 
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Mainshaft 
inspection 




























@ Clearance Measurement 


NOTE: Lubricate all parts with ATF during 
assembly. 


1. Remove the mainshaft bearing from the transmis- 
sion housing (see page 14-259). 


2. Assemble the parts below on the mainshaft. 


NOTE: Do not assemble the O-rings while 
inspecting. 


LOCKNUT 

1ST CLUTCH ASSEMBLY 
THRUST WASHER 

1ST GEAR COLLAR 


TRANSMISSION HOUSING 
BEARING 


THRUST SHIM 


4TH/REVERSE GEAR 
COLLAR 


2ND/4TH CLUTCH 
ASSEMBLY 

THRUST WASHER, 

36.5 x 51mm 

Selective 
THRUST NEEDLE BEARING 


2ND GEAR 









pb 


(Lh NEEDLE BEARING 
Nya 
aaa) THRUST NEEDLE BEARING 








um, 
al 


MAINSHAFT 
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3. Torque the mainshaft locknut to 30 N-m (3.0 kg-m, 
22 \Ib-ft). 


NOTE: Mainshaft locknut has left-hand threads. 








LOCKNUT 
30 Nem 
(3.0 kg-m, 22 tb-ft) 


4. Hold the 2nd gear against the 2nd clutch. 
Measure the clearance between the 2nd gear and 
the 3rd gear with a feeler gauge. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


STANDARD: 0.05—0.13 mm (0.002—0.005 in) 


3RD GEAR 2ND GEAR 





2ND CLUTCH 


FEELER GAUGE 


THRUST WASHER, 
36.5 x 51 mm 







3RD GEAR 


2ND GEAR 

















5. If the clearance is out of tolerance, remove the 


thrust washer and measure the thickness. 


THRUST WASHER ¢ 


- 


~\ 


6. Select and install a new washer then recheck. 


THRUST WASHER 36.5 x 51 mm 

















Thickness 


3.50 mm (0.138 in) 
3.55 mm (0.140 in) 
3.60 mm (0.142 in) 


3.65 mm (0.144 in! 


1 

2 

3 

4 

5 3.70 mm (0.146 in) 

6 3.75 mm (0.148 in) 
7 90447-PC9-010 3.80 mm (0.150 in) 
9 90449-PC9-010 3.90 mm (0.154 in) 

7. After replacing the thrust wa3her, make sure the 

clearance is within tolerance. 


Part Number 


90441-PC9-010 
90442-PC9-010 
90443-PC9-010 
90444-PC9-010 
90445-PC9-010 
90446-PC9-010 












































14-241 


Countershaft 


Disassembly/Inspection/Reassembly 


NOTE: 
© Lubricate all parts with ATF before reassembly. 


@ Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 
@ Inspect thrust needle and needle bearings for galling and rough movement. 


® Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


LOCKNUT 
23 x 1.25 mm 
140 > 0 > 140 Nem 


(14.0 > 0 > 14.0 kg-m, 
oo _101 — 0 > 101 Ib-ft) 
7 PARKING GEAR 
ad ONE-WAY CLUTCH 
en: ASSEMBLY 
ee 1ST GEAR 


NEEDLE BEARING 











a REVERSE GEAR 
“7 “~~ COLLAR 


l p 
cme +_—- NEEDLE BEARING 


4 a REVERSE GEAR 
ry} 
6 REVERSE SELECTOR 

@ rr &f 


REVERSE 
SELECTOR HUB 


4TH GEAR 


1ST GEAR COLLAR 
CTS rs een 
A 
al NEEDLE BEARING 
—_— 


- TRANSMISSION 
HOUSING BEARING 


DISTANCE COLLAR, 28 mm 
Selective part 


2ND GEAR 





fO__ 
COTTERS LC» 


9 THRUST NEEDLE 
ge BEARING 


Sorin 3RD GEAR 
ty } 
Utrecht NEEDLE BEARING 
eetien THRUST NEEDLE BEARING 
put 
AIT .SPLINED WASHER 
cabs Selective part 
ETS BRD CLUTCH ASSEMBLY 


ED 
Ee 
aa eg 


\ 





COUNTERSHAFT 


Check splines for excessive wear or damage. 


Check bearing surface for scoring, scratches or 
excessive wear. 
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Inspection 





@ Clearance Measurement 


NOTE: Lubricate all parts with ATF during 
assembly. 


Remove the countershaft bearing from the 
transmission housing (see page 14-259). 


Assemble the parts below on the countershaft. 


NOTE: Do not assemble the O-rings while 
inspecting. 


LOCKNUT 


; PARKING GEAR/1ST GEAR 
= ONE-WAY CLUTCH ASSEMBLY 


Cain) » 


Ono 


a NEEDLE BEARING 
SYTIVIL sy] 
eer ini 1ST GEAR COLLAR 


REVERSE GEAR &is, TRANSMISSION HOUSING 
COLLAR we BEARING 


REVERSE SELECTOR HUB 
4TH GEAR 
NEEDLE BEARING 


s ff 
MU DISTANCE COLLAR, 28 mm 
CJ 





Selective 


ae een 2ND GEAR 
COTTERS “iD THRUST NEEDLE BEARING 


3RD GEAR 


Ks ” NEEDLE BEARING 
tine ie THRUST NEEDLE BEARING 


SPLINED WASHER 
Selective 


3RD CLUTCH ASSEMBLY 


Zs 
a0 


i 


COUNTERSHAFT 


inna 
AUD, 


CD) 





Torque the countershaft locknut to 30 Nem (3.0 
kg-m, 22 lb-ft). 





N= 
\ 
Ni 
NN 

Na 
NI 
SO 





= 





LOCKNUT 
30 N-m 
(3.0 kg-m, 22 lb-ft) 


Measure the clearance between the 4th gear and 
the reverse selector hub with a feeler gauge. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


STANDARD: 0.05—0.13 mm (0.002—0.005 in) 


4TH GEAR REVERSE 
SELECTOR 


DISTANCE COLLAR, ~~ FEELER GAUGE 


28 mm 


DISTANCE COLLAR, 
28 mm 


4TH GEAR REVERSE 


SELECTOR 
HUB 


(cont'd) 
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Countershaft 
Inspection (cont'd) 


5. Measure the clearance between the 3rd gear and 6. If the clearance is out of tolerance, remove the 
2nd gear with a feeler gauge, with the feeler gauge splined washer and/or distance collar and measure 
from step 4 between the 4th gear and reverse the thickness and/or the width. 


selector hub. 


7. Select and install a new distance collar then 
—1.Measure the clearance with the 3rd gear recheck. 


pushed towards the 3rd clutch. 


—2. Measure the clearance with the 3rd gear 
pushed towards the 2nd gear. DISTANCE COLLAR 28 mm 


: Part Number Thickness 
NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 90503-PC9-000 | 39.00 mm (1.535 in) 


90504-PC9-000 39.710 mm (1.539 in) 
—3. Subtract the measurements of step —2. from - 
step —3., and you have the clearance be- 90505-PC9-000 | 39.20 mm (1.543 in) 


tween the 3rd gear and 2nd gear. 90507-PC9-000 39.30 mm (1.547 in) 
90508-PC9-000 39.05 mm (1.537 in) 

90509-PC9-000 39.15 mm (1.541 in) 
Fis soiopesG0e. las 06cm (1.545 in) 
4TH GEAR 90511-PC9-000 38.90 mm (1.531 in) 


3RD GEAR 2ND GEAR REVERSE 90512-PC9-000 38.95 mm (1.533 in) 
SELECTOR HUB 




















STANDARD: 0.05—0.13 mm (0.002—0.005 in) 



























8. After replacing the distance collar, make sure the 
clearance is within tolerance. 


9. Select and install a new splined washer then 
recheck. 


SPLINED WASHER 35 x 52 mm 


No. Part Number Thickness 
90411-PF4-000 | 3.00 mm (0.118 in) 
















































my 
3RD CLUTCH FEELER F 
a aceMay Caice 90412-PF4-000 | 3.05 mm (0.120 in) 
90413-PF4-000 | 3.10 mm (0.122 in) 
90414-PF4-000 | 3.15 mm (0.124 in) 
SPLINED WASHER COTTER 90415-PF4-000 | 3.20 mm (0.126 in) 








/ 





90416-PF4-000 
9041 7-PF4-000 
90418-PF4-000 
904 19-PF4-000 
90411-P24-JOO 
9041 2-P24-JOO 


3.25 mm (0.128 in) 
3.30 mm (0.130 in) 
3.35 mm (0.132 in) 
3.40 mm (0.134 in) 
°3.45 mm (0.136 in) 
3.50 mm (0.138 in) 




















DISTANCE COLLAR, 
28 mm 




















10. After replacing the splined washer, make sure the 
clearance is within tolerance. 





3RD GEAR 2ND GEAR 
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One-Way Clutch/Parking Gear 


Disassembly and Inspection 


1. Separate the countershaft 1st gear from the park- 
ing gear by turning the parking gear in the direction 
shown. 


PARKING GEAR 





COUNTERSHAFT 
1ST GEAR 


2. Remove the one-way clutch by prying it up with the 
end of a screwdriver. 


COUNTERSHAFT 


ONE-WAY CLUTCH 
1ST GEAR 


NOTE: Install in this 
direction. 








ONE-WAY CLUTCH 


COUNTERSHAFT 
1ST GEAR 





SCREWDRIVER 


Inspect the parts as follows: 


Inspect the parking 
gear for wear or 
scoring. 


Inspect the one-way 
clutch for damage or 
faulty movement. 


Inspect the counter- 
shaft 1st gear for wear 
or scoring. 





3. After the parts are assembled, hold the counter- 
shaft 1st gear and turn the parking gear in direction 
shown to be sure it turns freely. 


PARKING GEAR 





COUNTERSHAFT 
1ST GEAR 
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Sub-shaft 


Disassembly/Inspection/Reassembly 


NOTE: 
@ Lubricate all parts with ATF before reassembly. 
@ Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 


@ Inspect thrust needle and needle bearings for galling and rough movement. 
® Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 
1. Remove the oil guide cap. 


2. Remove the sub-shaft, 1st-hold clutch assembly and 4th gear assembly. 


3. Assemble the sub-shaft in the reverse order of removal. 


TRANSMISSION HOUSING 



















SNAP RING = PPS TS 
a re 


TRANSMISSION HOUSING 
BEARING 


1ST-HOLD CLUTCH 
ASSEMBLY 


6x 1.0 mm 
12N-m 
(1.2 kg-m, 9 Ib-ft} 


O-RINGS 
Replace. 


THRUST SHIM 


THRUST NEEDLE 
BEARING 


SUB-SHAFT 
NEEDLE BEARING 


Check splines for excessive 
wear or damage. 

Check bearing surface for scoring, 
scratches or excessive 


wear. 
4TH GEAR 
OIL GUIDE CAP 
30 x 1.5 mm THRUST NEEDLE BEARING 
40 Nem 


(4.0 kg-m, 29 Ib-ft) 
‘4TH GEAR COLLAR 


NEEDLE BEARING 
STOPPER 


NEEDLE BEARING 
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Sub-shaft Bearings 


Replacement 





NOTE: Lubricate all parts with ATF before reassembly. 


1. To remove the sub-shaft ball bearing from the 
transmission housing, expand the snap ring with 
snap ring pliers, then push the bearing out using the 
special tool and a press as shown. 


DRIVER 
07749—0010000 


SNAP RING PLIERS 
07LGC—0010100 


SNAP RING 


ATTACHMENT, 62 x 68 mm 
07746—0010500 


2. Remove the needle bearing stopper. 


3. Remove the needle bearing from the transmission 
housing using the special tool. 


DRIVER 
07749—0010000 





Install the new needle bearing in the transmission 
housing using the special tools and a press as 
shown. 


PRESS 


DRIVER 
07749—0010000 


ATTACHMENT, 32 x 35 mm 
07746—0010100 


Expand the snap ring with snap ring pliers, then 
insert the ball bearing part-way into the housing us- 
ing the special tool and a press as described on step 
1. Install the bearing with the groove facing outside 
the housing. 


Release the pliers, then push the bearing down into 
the housing until the snap ring snaps in place 
around it. 


After installing the ball bearing verify the following: 


@ The snap ring is seated in the bearing and hous- 
ing grooves. 

@ The snap ring operates. 

@ The ring end gap is correct. 


END GAP: O0O—7 mm 
(O—0.28 in) 


A 


© 


SNAP RING 
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Clutch 


Illustrated Index 







1ST CLUTCH 
SNAP RING CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 
CIRCLIP 
SPRING RETAINER 
RETURN SPRING 
Vay pit CLUTCH PISTON 
oY O-RINGS 
Replace. 
CLUTCH DRUM 
CLUTCH END 
PLATE 
CLUTCH PLATES 
Standard thickness: 
1.6 mm (0.063 in) 
3RD CLUTCH 


CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 






CLUTCH END PLATE 





SNAP RING 





CLUTCH DRUM [. 
O-RINGS 
Replace. 
CLUTCH PISTON 
RETURN SPRING 


SPRING RETAINER 
CIRCLIP 


CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 
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2ND/4TH CLUTCH 


CLUTCH DISCS 
Standard thickness: 
CIRCLIP 1.94 mm (0.076 in) 


CLUTCH END PLATE 
SNAP RING 


~g 


SPRING RETAINER 





CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 


DISC SPRING CLUTCH PISTON 


2ND CLUTCH DRUM 
4TH CLUTCH DRUM 
Y O-RINGS 
i] 
RETURN anes Vr 
RETURN SPRING 
wf 4 
O-RINGS 
Replace. 


Replace. 
CLUTCH PLATES 
Standard thickness: CLUTCH PISTON 
2.0 mm (0.079 in) 
YA 

















G 


SNAP RING 
CLUTCH END PLATE 


CLUTCH DISCS Be 
Standard thickness: 


1.94 mm (0.076 in) CIRCLIP SPRING RETAINER 
(cont'd) 
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Clutch 


Illustrated Index (cont'd) 


1ST-HOLD CLUTCH 


CLUTCH END PLATE 


SNAP RING 

CLUTCH PLATES 

Standard thickness: 

2.0 mm (0.079 in) 

CIRCLIP 
SPRING RETAINER 
ng Gb te RETURN SPRING 
25 le" 
Ar B 










DISC SPRING 


PISTON 


CLUTCH DISCS: 
Standard thickness: 
1.94 mm (0.076 in) 


Replace. 





CLUTCH DRUM 
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Clutch 


Disassembly 


1. Remove the snap rings, then remove the clutch end 
plate, clutch discs and plates. 





SCREWDRIVER 


2. Remove the disc spring. 


NOTE: For 1st-hold, and 2nd clutches 


DISC SPRING 





2ND CLUTCH 


DISC SPRING 





1ST-HOLD CLUTCH 


3. Install the special tools as shown. 


CLUTCH SPRING 
COMPRESSOR SET 
O7LAE—PX40000 


CLUTCH SPRING 
COMPRESSOR 


ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 






CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 


O7GAE—PG40200 
(cont’d) 
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Clutch 


Disassembly (cont'd) 


CAUTION: If either end of the compressor attachment 5. Remove the circlip. Then remove the special tools, 
is set over an area of the spring retainer which is unsup- spring retainer and return spring. 

ported by the return spring, the retainer may be 

damaged. 





CIRCLIP 
Set here. Do not set here. 

4. Compress the clutch return spring. 6. Wrap a shop towel around the clutch drum and ap- 
ply air pressure to the oi! passage to remove the 
piston. Place a finger tip on the other end while ap- 

CLUTCH SPRING plying air pressure. 
COMPRESSOR 
BOLT ASSEMBLY 


O7GAE—PG40200 


OIL PASSAGE 
COMPRESSED AIR 


HOSE NOZZLE 





CLUTCH RETURN SPRING 
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Reassembly 


NOTE: 

@ Clean all parts thoroughly in solvent or carburetor 
cleaner, and dry with compressed air, 

@ Blow out all passages. 

@ Lubricate all parts with ATF before reassembly. 


1. Inspect for a loose check valve. 


CHECK VALVE 





PISTON 


2. Install a new O-ring on the clutch piston. 
3. Be sure that the disc spring is securely staked. 


NOTE: For 1st, 3rd and 4th clutches. 


Ei 0-RINGS 
CLUTCH PISTON 


DISC SPRING 








4. Install the piston in the clutch drum. Apply pressure 
and rotate to ensure proper seating. 


NOTE: Lubricate the piston O-ring with ATF before 
installing. 


CAUTION: Do not pinch O-ring by installing the 
piston with force. 


PISTON Alt 





CLUTCH DRUM pls 


5. Install the return spring and spring retainer and 
position the circlip on the retainer. 


RETAINER CIRCLIP 





RETURN SPRING 


(cont'd) 
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Clutch 


Reassembly (cont'd) 





6. Install the special tools as shown. CAUTION: If either end of the compressor attach- 

ment is set over an area of the spring retainer 

CLUTCH SPRING which is unsupported by the retainer spring, the re- 
COMPRESSOR SET tainer may be damaged. 


07LAE—PX40000 
CLUTCH SPRING 

wr COMPRESSOR 
ATTACHMENT 


O7LAE—PX40100 






CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 





Set here. Do not set here. 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 
7. Compress the clutch return spring. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 





CLUTCH SPRING 
~~ COMPRESSOR 

ATTACHMENT 

O7HAE—PL50100 


o>) 
CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 





14-254 


8. Install the circlip. 





CIRCLIP 


9. Remove the special tools. 
10. Install the disc spring. 
NOTE: 


@ For 1st-hold and 2nd clutches. 
@ Install the disc spring in the direction shown. 


DISC SPRING 





2ND CLUTCH 


DISC SPRING 





1ST-HOLD CLUTCH 


11. Soak the clutch discs thoroughly in ATF for a 
minimum of 30 minutes. 


12. Starting with a clutch plate, alternately install the 
clutch plates and discs. Install the clutch end plate 
with flat side toward the disc. 


NOTE: Before installing the plates and discs, make 
sure the inside of the clutch drum is free of dirt or 
other foreign matter. 





DISCS AND PLATES END PLATE 


13. Install the snap ring. 





SCREWDRIVER 


{cont’d) 
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Clutch 


Reassembly (cont'd) 


14. Measure the clearance between the clutch end 
plate and top disc with a dial indicator. Zero the dial 
indicator with the clutch end plate lowered and lift 
it up to the snap ring. The distance that the clutch 
end plate moves is the clearance between the 
clutch end piate and top disc. 


NOTE: Measure at three locations. 


End Plate-to-Top Disc Clearance: 













Clutch 
1st 


Service Limit 
0.65—0.85 mm (0.026—0.033 in) 



















2nd 0.65—0.85 mm (0.026 —0.033 in} 
3rd 0.40—0.60 mm (0.016—0.024 in) 
4th 0.40—0.60 mm (0.016—0.024 in) 
1st-Hold 0.50—0.80 mm (0.020—0.031 in) 








END PLATE 







— 


UY 

a ——— Sy 
KGS, 46 
QS 


AS Oe oe ee 
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15. If the clearance is not within the service limits, 
select a new clutch end plate from the following 


table. 


NOTE: If the thickest clutch and plate is installed 
but the clearance is still over the standard, replace 
the clutch discs and clutch plates. 


1ST, 2ND, 3RD and 4TH CLUTCH 


Part Number 


Thickness 





22551—PC9—000 
22552 —PC9—000 
22553—PC9—000 
22554—PC9—000 
22555 —PC9—000 
22556—PC9—000 
22557—PC9—000 
22558—PC9—000 
22559—PC9—000 
22560—PC9—000 
22561—PC9—000 
22562—PC9—000 
22563—PC9—000 


1ST-HOLD CLUTCH 


Plate No. 





Part Number 








2.4 mm (0.094 in) 
2.5 mm (0.098 in) 
2.6 mm (0.102 in) 
2.7 mm (0.106 in) 
2.8 mm (0.110 in) 
2.9 mm (0.114 in) 
3.0 mm (0.118 in) 
3.1 mm (0.122 in) 
3.2 mm (0.126 in) 
3.3 mm (0.130 in) 
2.1 mm (0.082 in) 
2.2 mm (0.086 in) 
2.3 mm (0.090 in) 





Thickness 





22551 —PS5—030 
22552—PS5—030 
22553—PS5—030 
22554—PS5—030 


22555—PS5—030 
22556—PS5—030 
22557—PS5—030 


PLATE NUMBER 


{ 


END PLATE 





2.1 mm (0.082 in) 
2.2 mm (0.086 in) 
2.3 mm (0.090 in) 
2.4 mm (0.094 in) 
2.5 mm (0.098 in) 
2.6 mm (0.102 in) 
2.7 mm (0.106 in) 





| Thickness 
(EERE CL 


“- 


Torque Converter Housing Bearings 


Mainshaft Bearing Replacement 


1. Pull up the mainshaft bearing and oil seal using the 
special tools as shown. 





ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 


2. Drive in the new mainshaft bearing until it bottoms 
in the housing, using the special tools as shown. 


DRIVER 
07749—0010000 





3x 


ATTACHMENT, 62 x 68 mm 
07746—0010500 


3. Install the new oil seal flush with the housing using 
the special tools as shown. 


DRIVER 
07749—0010000 





ATTACHMENT, 72 x 75 mm 
07746—0010600 
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Torque Converter Housing Bearings 
Countershaft Bearing Replacement 


1. Remove the countershaft bearing using the special 
tool. 


ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC—PH80000 


Replace the oil guide plate. 


Drive the new bearing into the housing using the 
special tools as shown. 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


0—0.03 mm |, 
(0.001 in) 


OIL GUIDE PLATE 
Replace. 
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Transmission Housing Bearings 


Mainshaft/Countershaft Bearing Replacement 


1. To remove the mainshaft and countershaft bear- 
ings from the transmission housing, expand each 
snap ring with snap ring pliers, then push the bear- 
ing out using the special tools and a press as 
shown. 


NOTE: Do not remove the snap rings unless it’s 
necessary to clean the grooves in the housing. 


SNAP RING PLIERS 


PRESS 07LGC—0010100 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746 —0010500 


Sk 
COUNTERSHAFT 


BEARING O 






MAINSHAFT BEARING 


DRIVER 
07749—0010000 


ATTACHMENT 

* MAINSHAFT 
ATTACHMENT, 
72x 75 mm 
07746—0010600 


* COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746—0010500 





TRANSMISSION 
HOUSING 


2. Expand each snap ring with snap ring pliers, insert 
the new bearing part-way into the housing using 
the special tools and a press as shown. Install the 
bearing with the groove facing outside the housing. 


NOTE: Coat all parts with ATF. 


3. Release the pliers, then push the bearing down into 
the housing until the ring snaps in place around it. 


DRIVER 
07749—0010000 


ATTACHMENT 

¢ MAINSHAFT 
ATTACHMENT, 
72x75 mm 
07746—0010600 






* COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746—0010500 


GROOVE 


4. After installing the bearing verify the following: 


@® The snap ring is seated in the bearing and hous- 
ing grooves. 

@ The snap ring operates. 

@ The ring end gap is correct. 


END GAP: O—7 mm 


(O—0.28 in) 
AQ 
SNAP RING 
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Transmission Housing Bearing 
Sub-shaft Bearing Replacement 


1. Toremove the sub-shaft bearing from the transmis- 
sion housing, expand the snap ring with snap ring 
pliers, then push the bearing out using the special 
tools and a press as shown. 


NOTE: Do not remove the snap ring unless it’s 
necessary to clean the groove in the housing. 


PRESS 






DRIVER 
07749—0010000 


ATTACHMENT, SNAP RING 
62 x 68 mm 
07746—0010500 
DRIVER 
ea 07749—0010000 
ATTACHMENT, 
62 x 68 mm 


07746 —0010500 


TRANSMISSION 
HOUSING 
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Expand the snap ring with snap ring pliers, insert 
the new bearing part-way into the housing using 
the special tools and a press as shown. Install the 
bearing with the groove facing outside the housing. 


NOTE: Coat all parts with ATF. 


Release the pliers, then push the bearing down into 
the housing until the ring snaps in place around it. 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


GROOVE 





After installing the bearing verify the following: 
@ The snap ring is seated in the bearing and hous- 
ing grooves. 


@ The snap ring operates. 
@ The ring end gap is correct. 


END GAP: 0O—7 mm 
(O—0.28 in) 


Gus 


SNAP RING 


Reverse Idler Gear 
Installation 


1. Set the spring in the reverse idler shaft. Push the 
spring in with the steel ball then install the needle 
bearing. . 


NOTE: The steel ball is under spring pressure. 
Take care not to let it pop out. 


STEEL BALL 






SPRING 


REVERSE IDLER 
GEAR SHAFT 


EEDLE 
BEARING 


2. Install the reverse idler gear with the large chamfer 
on the shaft bore facing the torque converter 
housing. 


REVERSE IDLER 





CHAMFER 
Faces toward torque 
converter housing. 


3. 






Install the reverse idler shaft holder into the 
transmission housing, then tighten the bolts. 


6x 1.0 mm 
42 Nem (1.2 kg-m, 9 tb-ft) 


vo 


REVERSE IDLER 
GEAR SHAFT 
HOLDER ASSEMBLY 


REVERSE IDLER GEAR 


Sectional View 





REVERSE IDLER 
GEAR 
TRANSMISSION 
HOUSING 
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Transmission/Valve Body 
Reassembly 






























NOTE: 
® Coat all parts with ATF. 
@ Replace the below parts: 
* O-rings 
¢« Lock washers 
* Gaskets 
¢ Locknuts 
¢« Spring washer 
« Sealing washers OIL FEED MODULATOR 
PIPE VALVE BODY 3 Bolts 












TORQUE: 12 N-m (1.2 kg-m, 9 Ib-ft) All bolts 
ACCUMULATOR COVER 


LOCK-UP VALVE 


BODY Pes 


SEPARATOR PLATE 


OIL FEED PIPE 


a 












3 Bolts 





REGULATOR VALVE oe [ 


BODY 
Fi Fi 
u u 
STOPPE 0 


LOCK WASHER 


BAFFLE PLATE 






R 
SHAFT | 


STATOR SHAFT 


OIL FEED 


PIPES 4 Bolts 








SERVO BODY 
4 Bolts i : 
Ee > 
= SF S22 
DOWEL PINS a SEPARATOR PLATE 
2 pcs. aC 
MAIN re aie (= yO 
BODY Lona 
=F SECONDARY VALVE 
7 BODY 
OIL PUMP GEAR ; ae 
SHAFT oe ) DOWEL PINS 
q 2 pes. 
S 
owpump POS OLY 





SEPARATOR PLATE 


SEPARATOR PLATE GEARS = a 
SS _ 


ATF STRAINER 





LOCK WASHER 





yee GOVERNOR BODY 


DOWEL PIN 
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Install the ATF strainer in the torque converter 
housing. 


Install the main separator plate with 2 dowel pins 
on the torque converter housing. Then install the oil 
pump drive gear, driven gear and driven gear shaft. 


NOTE: Install the oil pump driven gear with its 
grooved and chamfered side facing down. 


DRIVEN GEAR 
VN 
GROOVE CHAMFER 
DRIVE GEAR DRIVEN GEAR 
SHAFT 


DRIVEN 






Grooved and chamfered 
side faces separator plate. 


Install the main valve body with 4 bolts. And make 
sure the pump drive gear rotates smoothly in the 
normal operating direction and the pump shaft 
moves smoothly in the axial and normal operating 
directions. If the pump gear and pump shaft do not 
move freely, loosen the valve body bolts, realign 
the shaft, and then retighten to the specified 
torque. 


CAUTION: Failure to align the pump shaft correct- 
ly will result in seized pump gear or pump shaft. 





DRIVE GEAR 
DRIVEN 


GEAR SHAFT 


DETENT ARM 
SHAFT TPs 


10. 
11. 


12. 


13. 
14. 


15. 


. Install the stator shaft and stopper shaft. 
. Install the regulator valve body with one bolt. 


. Install the lock-up valve body, separator plate and 2 


dowel pins with 7 bolts. 


. Install the secondary valve body, separator plate 


and 2 dowel pins with 1 bolt. 


. Install the control shaft in the housing, with the 


control shaft and manual valve together. 


. Install the detent arm and arm shaft in the main 


valve body, then hook the detent spring to the de- 
tent arm. 


SERVO SEPARATOR 
PLATE 






je——— CONTROL SHAFT 


DETENT SPRING 








MANUAL VALVE 


Install the servo body and separator plate with 4 
bolts. 


Install the modulator valve body, separator plate 
and 2 dowel pins with 4 bolts. 


Install the accumulator cover with 3 bolts. 


Instali the detent base, baffle plate with 3 bolts and 
new lock washers. 


Install the governor body with 3 bolts and new lock 
washers. 


Install the oil feed pipes. 


(cont’d) 
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Transmission/Transmission Housing 
Reassembly (cont'd) 









TRANSMISSION TRANSMISSION HOUSING 


MOUNT BRACKET 









HOUSING BOLT 
8x 1.25 mm 
34 Nem (3.4 kg-m, 25 lb-ft) 





12 x 1.25 mm 
50 Nem (5.0 kg-m, 
36 Ib-ft) 








COLLAR 
Yi, NEEDLE BEARING 
S caine GEAR 


SHIFT FORK 





MAINSHAFT 















f= 
rh eee), 
Qi 


Tey, 









REVERSE SELECTOR 


COUNTERSHAFT 


DIFFERENTIAL 
ASSEMBLY 
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16. Install the sub-shaft assembly in the transmission 
housing (page 14-246). 


17. Install the reverse idler gear and gear shaft holder 
(page 14-261). 


18. Install the differential assembly in the torque con- 
verter housing. 


CAUTION: Take care not to damage the governor 
body. 


19. Install the mainshaft and countershaft sub- 
assembly together in the torque converter housing. 


MAINSHAFT 





COUNTERSHAFT 


20. Turn the shift fork so large chamfered hole facing 
fork bolt hole, then install the shift fork with the 
reverse selector and torque the lock bolt. Bend the 
lock tab against the bolt head. 


SHIFT FORK 


LOCK WASHER 
Replace. 


6 x 1.0 mm 
14N-m 
(1.4 kg-m, 10 Ib-ft) 


SHIFT FORK Face large chamfered 
SHAFT hole in this side. 


21. Install the reverse gear with the collar and needle 
bearing on the countershaft. 


22. Align the spring pin with the transmission housing 
groove by turning the control shaft. 


23. Place the transmission housing on the torque con- 
verter housing with a new gasket and the dowel 
pins. 


SPRING PIN CONTROL SHAFT 





GROOVE 


TRANSMISSION 
HOUSING 


\ 
- 


24. Install the transmission housing bolts and transmis- 
sion hanger, then torque bolts to 34 Nem (3.4 
kg-m, 25 Ib-ft) in two or more steps as shown. 








25. Install the transmission mount braket on the 
transmission housing. 


(cont'd) 
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Transmission/R. Side Cover 
Reassembly (cont'd) 
























26. Slip the special tool onto the mainshaft. 30. Tighten the old locknut to press the press fitting 
parking gear to specified torque, then loosen it. 


MAINSHAFT HOLDER 
O07GAB—PF50101 TORQUE: 140 N-m (14.0 kg-m, 101 ib-ft) 


LOCKNUT 


Old locknut 
eva 






PARKING GEAR 


Press-fit type SS 





31. Install the mainshaft 1st gear and 1st clutch 
assembly on the mainshaft, and subshaft 1st gear 


27. Install the parking brake lever on the control shaft. on the subshaft. 
28. Install the parking gear, countershaft 1st gear and 32. Align the hole of the sub-shaft 1st gear with the 
one-way clutch assembly on the countershaft. hole of the transmission housing, then insert a pin 
to lock the subshaft while tightening the subshaft 
29. Install the parking brake pawl in the transmission locknut. 


housing, then engage it with the parking gear. 
33. Install the disc spring on the subshaft, and new 


locknuts on each shaft. 


CAUTION: Install the disc spring in the direction 
shown. 





34. Tighten the locknuts to specified torque. 
Sood 





EMD TORQUE: 
) Sono 00k BN @ MAINSHAFT 95 N-m (9.5 kg-m, 69 Ib-ft) 
BC 4 @ COUNTERSHAFT 
er 9 Lely 140 N-m (14.0 kg-m, 101 Ib-ft) 
a a @ SUB-SHAFT 
re) il 95 N-m (9.5 kg-m, 69 Ib-ft) 
peo [A : 
ye CR NOTE: Mainshaft locknut has left-hand threads. 
aa ee PIN 





DISC SPRING 
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35. Stake each locknut using a 3.5 mm punch. 






MAINSHAFT LOCKNUT 


Point to 
be staked. 


1.2 mm (0.05 in) 






COUNTERSHAFT 
LOCKNUT 


1.2 mm (0.05 in) 


CE 


1.2mm 4 
{0.05 in) “¥fPF =a 





SUB-SHAFT 
LOCKNUT 


36. Set the parking brake lever in the PARK position, 
then verify that the parking brake paw! engages to 
the parking gear. 


37. If the pawl does not engage fully, check the parking 
brake pawl stopper clearance as described on page 
14-268. 


38. Tighten the lock bolt and bend the lock tab. 


6 x 1.0 mm 
14 Nem (1.4 kg-m, 
10 Ib-ft) 






O 







LOCK 
WASHER 


PARKING BRAKE 
PAWL 


PARKING GEAR 


39. Install the R. side cover. 


TORQUE: 12 N-m (1.2 kg-m, 9 lb-ft) 





40. Install the ATF cooler pipes and ATF level gauge. 
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Parking Brake Stopper 


Inspection/Adjustment 





1. Set the parking brake lever in the Park position. 


2. Measure the distance between the face of the park- 
ing brake pawl shaft and face of the parking brake 
lever roller pin as shown. 


STANDARD: 67.25—68.25 mm (2.65 —2.69 in) 


ROLLER PIN 


PARKING BRAKE 


PARKING BRAKE 
STOPPER 


PARKING GEAR PARKING BRAKE 


PAWL SHAFT PARKING 
BRAKE PAWL 


3. If the measurement is out of tolerance, select and 
install the appropriate parking brake stopper from 
the table below. 


PARKING BRAKE 
STOPPER 


i 
: cr 


PARKING BRAKE STOPPER 


Part Number Li 

11.00 mm 11.00 mm 
(0.433 in) (0.433 in) 
10.80 mm 10.65 mm 
(0.425 in) (0.419 in) 


10.60 mm 10.30 mm 
(0.417 in) (0.406 in) 





24537-PA9-003 





24538-PA9-003 





24539-PA9-003 





4. After replacing the parking brake stopper, make 
sure the distance is within torelance. 


14-268 


Torque Converter 
Disassembly 


6x 1.0 mm 
12 Nem (1.2 kg-m, 9 ib-ft) 


12 x 1.0 mm 
75 Nem (7.5 kg-m, 54 lb-ft) 
Torque in a criss-cross pattern. 







DRIVE PLATE 


O-RING 
Replace. 


RING GEAR/ 
TORQUE CONVERTER 
ASSEMBLY 
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Transmission 
Installation 


1. Install the starter motor on the torque converter 
housing, then install the 14 mm dowel pins in the 
torque converter housing. 


STARTER MOTOR 





14x 20 mm 
DOWEL PIN 


14x 20 mm 
DOWEL PIN 


Replace. 


TORQUE CONVERTER 


. 


2. Place the transmission on a transmission jack, and 
raise to the engine level. 


3. Attach the transmission to the engine, then install 
two transmission housing mounting bolts and two 
rear engine mounting bolts. 


REAR ENGINE 

MOUNTING BOLTS 

14x 1.25 mm 

85 N-m (8.5 kg-m, 61 lb-ft) 


TRANSMISSION HOUSING 
MOUNTING BOLTS 

12x 1.25 mm 

60 Nem (6.0 kg-m, 43 lb-ft) 


REAR ENGINE 
MOUNTING 
BRACKET 








4. Install the transmission side mount. 


TRANSMISSION SIDE 12 x 1.25 mm 
MOUNT 55 Nem (5.5 kg-m, 
40 lb-ft) 


@ 


CO 


C ~~ 
B 


12 x 1.25 mm 
55 Nem (5.5 kg-m, 40 lb-ft) 


5. Install the remaining transmission housing moun- 
ting bolts and the remaining rear engine mounting 
bolt. 


REAR ENGINE 
MOUNTING BOLT 
14x 1.25 mm 
85 Nem (8.5 kg-m, 
611 lb-ft) 





TRANSMISSION HOUSING 
MOUNTING BOLTS 

12 x 1.25 mm 

60 Nem (6.0 kg-m, 43 Ib-ft) 


6. Remove the transmission jack and the hoist from 
the engine. 
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7. Attach the torque converter to the drive plate with 
8 bolts and torque to 12 Nem (1.2 kg-m, 9 lb-ft). 
Rotate the crankshaft as necessary to tighten the 
bolts to 1/2 of the specified torque, then final tor- 
que, in a criss-cross pattern. 

Check for free rotation after tightening the last 
‘ bolt. 


8. Install the torque converter cover and engine 
stiffeners. 


NOTE: Only the D16Z6 and D16A8 engine use a 
rear engine stiffener. 


6x 1.0 mm 
12 Nem 
(1.2 kg-m, 9 lb-ft) 








STIFFENER 
NOTE: 
D16Z6 


FRONT ENGINE 


STIFFENER 
and D16A8 only 
ba 

10 x 1.25 mm 

45 N- 4.5 kg-m, 
10 x 1.25 mm 33 a se 
45 Nem (4.5 kg-m, 8x 1.25 mm 
33 Ib-ft) 24 Nem (2.4 kg-m, 17 lb-ft) 


9. Connect the ATF cooler hoses to the joint pipes. 


10. Connect the throttle control cable and install the 
stopper mount. 


THROTTLE 
CABLE END 





THROTTLE 
CONTROL 
ATF COOLER 


Bite ts; MAX Hoses 
\ 


10 x 1.25 mm 

39 Nem 

(3.9 kg-m, 28 lb-ft) A 12x 1.25 mm 
65 Nem 


STOPPER MOUNT (6.5 kg-m, 47 lb-ft) 


11. Install the control lever with a new lock washer to 


the control shaft, then install the shift cable cover. 


CAUTION: Take care not to bend the shift cable. 


SHIFT CABLE 






LOCK WASHER 
Replace. 


22 Nem 
(2.2 kg-m, 16 Ib-ft} 


6 x 1.0 mm 
14 N-m (1.4 kg-m, 
10 lb-ft) 


SHIFT CABLE COVER 


12. Install the exhaust pipe A. 


GASKETS 
Replace. 





EXHAUST PIPE 







SELF-LOCKING NUTS 


Replace. 

10 x 1.25 mm 

55 Nem (5.5 kg-m, / SELF-LOCKING NUTS 

40 Ib-ft) Replace. 
SELF-LOCKING NUTS 8 X 1.25 mm 
Replace. ibe oe 
8x 1.25 mm : g-m, 172 lb-ft) 
22 Nem 
(2.2 kg-m, 16 lb-ft) (cont’d) 
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Transmission 
Installation (cont’d) 





















13. Install the driveshafts. 


NOTE: Turn the right and left steering knuckle fully 
outward, and axial into the differential until you feel 
its spring clip engage the side gear. 


@ For D15B2/D15A7/D16Z6 


—1. Install a new set ring on the end of the each 
driveshaft. 


—2. Install the right and left driveshafts (see Sec- 
tion 16). 


@ For D16A8 


—1. Install a new set ring on the end of the right 
drive shaft and intermediate shaft. 


—2. Install the intermediate shaft. 


—3. Install the right and left driveshafts (see Sec- 
tion 16). 


10 x 1.25 mm 
40 Nem 
(4.0 kg-m, 29 lb-ft) 





INTERMEDIATE 
SHAFT 
D16A8 only 
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14. Install the damper fork, then install the ball joint to 
the lower arm with a new castle nuts and cotter 
pins. 

10 x 1.25 mm 


44 N-m 
(4.4 kg-m, 32 lb-ft) 






SELF-LOCKING NUT \ 
Replace. 

12x 1.25 mm CASTLE NUT ies ad 
65 Nem -12x 1.25 mm : 


(6.5 kg-m, 47 lb-ft) 55 N-m (5.5 kg-m, 40 Ib-ft) 


15. Install the splash shield. 





SPLASH SHIELD 






16. Connect the speedometer sensor connector. 


SPEEDOMETER 
SENSOR CONNECTOR 


17. Connect the lock-up control solenoid connector, 
and clamp the harness on the lock-up control 
solenoid connector stay. 





LOCK-UP CONTROL 
SOLENOID CONNECTOR 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


18. Connect the transmission ground cable. 


TRANSMISSION 
HANGER 





TRANSMISSION 
GROUND CABLE 


19. Connect the stater motor cable on the stater motor, 
and install the cable holder. 


B TERMINAL MOUNTING 
NUT 


CABLE HOLDER 9 N-m (0.9 kg-m, 7 Ib-ft) 


STARTER CABLE 





S TERMINAL 
CABLE 


(cont'd) 
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Transmission 
Installation (cont'd) 





20. Install the air cleaner case, air intake hose and 
resonator. 


RESONATOR 


AIR INTAKE 


. Refill the transmission with ATF (see page 
14-199). 


. Connect the battery positive (+) and negative (—) 
cables to the battery. 


. Check the ignition timing (see Section 23). 


. Start the engine. Set the parking brake, and shift 
the transmission through all gear three times. 
Check for proper shift cable adjustment. 


. Let the engine reach operating temperature with 
the transmission in Neutral or Park, then turn it off 
and check fluid level. 


. Road test as described on pages 14-194 and 197. 
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Shift Cable 


Removal/Installation 


Make sure lifts are placed properly (see 
page 1-9 thru 1-11). 


NOTE: LHD is shown; RHD is similar. 


1. Remove the center console (see page 20-80). 


2. Shift to[N] position, then remove the lock pin from 
the cable adjuster. 





LOCKNUT 
7Nem 
(0.7 kg-m, 5 lb-ft) 






SHIFT CABLE ADJUSTER 


3. Remove the shift cable bracket. 





SHIFT CABLE / 
BRACKET 


(1.2 kg-m, 9 Ib-ft) 


4. Remove the shift cable holder. 
5. Remove the shift cable cover. 


6. Remove the control lever from the control shaft, 
then remove the shift cable. Take care not to bend 
the cable when removing/installing it. 


SHIFT CABLE HOLDER 
8x 1.25 mm 


22 Nem SHIFT CABLE 
(2.2 kg-m, 
16 lb-ft) 







SHIFT CABLE § 
COVER Raw 


: (1.2 kg-m, 
LOCK WASHER _ 9 lb-ft) 
Replace. , 
CONTROL LEVER oe 
6 x 1.0 mm 


14 Nm 
(1.4 kg-m, 10 tb-ft) 


7. ‘Install the shift cable in the reverse order of 
removal. 


8. Check the cable adjustment on reassembly, on 
page 14-276. 
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Shift Cable 


Adjustment - 


Make sure lifts are placed properly (see 
page 1-9 thru 1-11). 


NOTE: LHD is shown; RHD is similar. 


1. 






Start the engine. Shift to [P] position to see if the 
reverse gear engages. If not, refer to trouble- 
shooting on page 14-190 thru 193. 


With the engine off, remove the center console 
(see page 20-80). 


Shift to [N] position, then remove the lock pin from 
the cable adjuster. 


LOCKNUT 
7N-m 
(0.7 kg-m, 5 lb-ft) 


| (SCE 


SHIFT CABLE ADJUSTER 
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4. Check that the hole in the adjuster is perfectly 
aligned with the hole in the shift cable. There are 
two holes in the end of the shift cable. They are 
positioned 90° agart to allow cable adjustment in 
1/4 turn increments. 

ADJUSTER 


SHIFT CABLE 





10. 


Exact 
Alignment 


Cable 
Too Short 


Cable 
‘Too Long 


. If not perfectly aligned, loosen the locknut on shift 


cable and adjust as required. 


. Tighten the locknut to 7 Nem (0.7 kg-m, 5 Ib-ft). 


. Install the lock pin on the adjuster. If you feel the 


lock pin binding as you reinstall it, the cable is still 
out of adjustment and must be readjsuted. 


. Move the select to each gear and verify that the 


shift position indicator follows the shift position 
console switch. 


. Start the engine and check the shift lever in all 


gears. If any gear does not work properly, refer to 
troubleshooting on page 14-190 thru 193. 


Insert the ignition key into the key cylinder on the 
shift indicator panel, verify that the shift lock lever 
is released. 


Gearshift Selector 
Disassembly/Reassembly 


NOTE: LHD is shown; RHD is symmetrical. 


PUSH KNOB SELECT LEVER 
KNOB 
















Apply non-hardening 
thread lock sealant. 
10 Nem 

(1.0 kg-m, 7 lb-ft) 


SHIFT INDICATOR 
PANEL 


ADJUSTER 


LEVER COVER 
SILICONE 
GREASE 


SILICONE 
GREASE 


LOCK PIN ROD 
5 Nem (0.5 kg-m, 4 lb-ft) 
SHIFT POSITION 
WITCH 


S 
Testing, see Section 23 


CONTROL SEAL 





12 Nem (1.2 kg-m, 9 Ib-ft) 


10 N-m (1.0 kg-m, 7 Ib-ft) 


14-277 


Shift Indicator Panel 
Adjustment 





NOTE: LHD is shown; RHD is similar. 

1. Check that the index mark of the indicator aligns 
with the [N] mark of the shift indicator panel with 
the transmission in NEUTRAL. 


If not aligned,remove the center console. (see page 
20-80). 


Remove the shift indicator panel mounting screws 
and adjust by moving the panel. 


NOTE: Whenever the shift indicator panel is 
removed, reinstall the panel as described above. 


INDEX MARK 


SHIFT INDICATOR 


aaa. 7 
a ES Vee 
ara 


MOUNTING SCREW 
3 Nem (0.3 kg-m, 2 Ib-ft) 
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Throttle Control Cable 


Inspection 
NOTE: Before inspecting the throttle control cable, 3. Check that there is play in the throttle control lever 
make sure; while depressing the accelerator pedal to the full- 


throttle position. 
@ Throttle cable free play is correct (see Section 
11). 
®@ Idle speed is correct (see Section 11). 
@ To warm up the engine to normal operating tem- 
perature (cooling fan comes on). 


1. Verify that the throttle control lever is synchronized 
with the throttle linkage while depressing and 
releasing the accelerator pedal. 


2. If the throttle control lever is not synchronized with 
the throttle linkage, adjust the throttle control 
cable. 





4. Remove the cable end of the throttle control cable 
from the throttle control lever. 


5. Check that the throttle control lever moves 
smoothly. 





THROTTLE LINKAGE 





CABLE END 





THROTTLE CONTROL 
LEVER 
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Throttle Control Cable 
Adjustment 


NOTE: Before inspecting the throttle control cable, 
make sure; 


@ Throttle cable free play is correct (see Section 
11). 

@ Idle speed is correct (see Section 11). 

@ To warm up the engine to normal operating 
temperature (cooling fan comes on). 


1. Verify that the throttle linkage is in the full-closed 
position. 


2. Loosen the locknut of the throttle control cable at 
the throttle linkage. 


THROTTLE LINKAGE 





LOCKNUTS 


3. Remove the free play of the throttle control cable 
with the locknut, while pushing the throttle control 
‘ever to the full-closed position as shown. 





THROTTLE CONTROL 
LEVER 
Push in this direction. 
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4. Tighten the locknut. 


5. 





LOCKNUTS 


After tightening the locknuts, inspect the syn- 
chronization and throttle control lever movement. 


4WD Automatic Transmission 
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Service Precautions 
4WD Disengagement 


@ For cars equipped without ABS 


1. Locate the disengagement plate at the rear of the 
transmission case behind the right front wheel. 








DISENGAGEMENT 
PLATE 


2. Loosen the lock bolt in the notch on the plate. 


NOTE: For better accessibility, use a socket and a 
long extension bar. 


CAUTION: Do not loosen the middle bolt more than 
5 — 7tuns. Replacement is extremely difficult. 


Unlocked Locked 
Position Position 
(4WD off) (4WD on) 


MIDDLE BOLT 





LOCK BOLT 


3. Turn the middle bolt counterclockwise until the plate 
rotates about 150° and is stopped by the lock boit. 


4. Tighten the lock bolt. 
NOTE: After service or towing is completed, return 


the plate to the normal (4WD on) position and tight- 
en the lock bolt. 
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@ For cars equipped with ABS 


1. Locate the orange disengagement bolt at the front 
of the rear differential behind the left rear wheel. 





DISENGAGEMENT PLATE 


2. Loosen the middle bolt fixing the lock plate. 


NOTE: For better accessibility, use a socket and a 
long extension bar. 

CAUTION: Do not loosen the middle bolt more than 
5 — 7 turns. Replacement is extremely difficult. 


Locked Position 
(4WD on)- 


Unlocked Position 
(4WD off) 
MIDDLE BOLT 





LOCK PLATE 


DISENGAGEMENT 
BOLT 


3. Turn the disengagement bolt counterclockwise un- 
til the disengagement bolt rotates about 180° and 
is stopped by the lock plate. 


4. Tighten the middle bolt. 
NOTE: After service or towing is completed, return 


the plate to the normal (4WD on) position and tight- 
en the middle bolt. 


Special Tools 
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Tool Number 





O7HAC—PK40101 
O7JAC—PH80000 
07JAC—PH80100 
07JAC—PH80200 
07741 —0010201 

07JAJ—PH80100 
07KAJ—PS50100 
O7LAE—PX40000 
07GAE—PG40200 
O7HAE—PL50100 
O7LAE—PX40100 
O07LGC —0010100 
O7MAJ—PY40100 
O7MAJ—PY40110 
O7MAJ—PY40120 
07406—0020300 
07406 —0020201 

07406 —0070000 
07746—0010200 
07746—0010400 
07746 —0010500 


07746 —0010600 
07746—0030100 
07746 —0030400 
07749 ~—0010000 


07907—6010300 
07923—6890202 
07926 —SD90000 
07948—-SC20200 
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Description 





Housing Puller 


Adjustable bearing Remover Set 
Bearing Remover Attachment 
Remover Handle Assembly 


Remover Weight 
Drive Gear Gauge 


Driven Gear Dummy Shaft 

Clutch Spring Compressor Set 

Clutch Spring Compressor Bolt 

Clutch Spring Compressor Attachment 
Clutch Spring Compressor Attachment 


Snap Ring Pliers 


A/T Oil Pressure Gauge Hose Assembly 
Oil Pressure Gauge Hose 


Oil Pressure Joint 


A/T Oil Pressure Gauge Set 
A/T Oil Pressure Gauge Hose 
AT Low Pressure Gauge 
Attachment, 37 x 40 mm 
Attachment, 52 x 55 mm 
Attachment, 62 x 68 mm 


Attachment, 72 x 75 mm 
Driver 40 mm, |.D. 
Attachment 35 mm, I.D. 


Driver 





Socket Wrench Handle 


Mainshaft Holder 


| Flange Holder 


Oil Seal Driver 



























14-377 
14-411,412,415 
14-411,412,415 
14-411,412,415 
14-411,412,415 
14-422,423 
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14-405,408 
14-405,408 
14-405,408 
14-413,414 
14-356 

14-356 

14-356 

14-356 

14-356 

14-356 

14-415 

14-421 
14-411,412,413, 
414,419,421 
14-411,412,413 
14-424,426 
14-424,426 
14-411,412,413, 
414,415,419,421, 
426 

14-419,427 
14-375,438 
14-419,427 
14-426 
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Description 






The Automatic Transmission is a combination of a 3-element torque converter and triple-shaft automatic transmission 
which provides 4 speeds forward and 1 speed reverse. The entire unit is positioned in line with the engine. 







































Torque Converter, Gears and Clutches 

The torque converter consists of a pump, turbine and stator, assembled in a single unit. 

The torque converter is connected to the engine crankshaft so they turn together as a unit as the engine turns. Around 
the outside of the torque converter is a ring gear which meshes with the starter pinion when the engine is being started. 
The entire torque converter assembly serves as a while transmitting power to the transmission mainshaft. 

The transmission has three parallel shafts, the mainshaft, countershaft and sub-shaft. The mainshaft is in line with the 
engine crankshaft. 

The mainshaft includes the clutches for 1st, and 2nd/4th, and gears for 3rd, 2nd, 4th, Reverse and 1st (3rd gear is in- 
tegral with the mainshaft, while reverse gear is integral with 4th gear). 

The countershaft includes 3rd clutch and gears for 2nd, 3rd, and 4th, Reverse and 1st. 

Ath and reverse gears can be locked to the countershaft at its center, providing 4th gear or Reverse, depending on which 
way the selector is moved. 

The sub-shaft includes the low hold clutch. 

The gears on the mainshaft are in constant mesh with those on the countershaft. When certain combinations of gears 
in the transmission are engaged by the clutches, power is transmitted from the mainshaft to the countershaft to provide 


[D.], [D2], [2] ana [R]. 


Electronic Control 

The electronic control system consists of an automatic control unit, sensors, and 4 solenoid valves. Shifting and lock-up 
are electronically controlled for comfortable driving under all conditions. 

The A/T control unit is located under the dashboard. 


Hydraulic Control 

The valve assembly includes the main valve body, secondary valve body, servo valve body, regulator valve body and 
lock-up valve body, through the respective separator plates. 

They are bolted to the torque converter case as an assembly. 

The main valve body contains the manual valve, 1-2 shift valve,2-3 shift valve, 3-4 shift valve, pressure relief valve, 
orifice control valve, cooler relief valve, and oil pump gear. 

The secondary valve body includes the CPC valve, servo control valve, modulator valve, 4-2 kick-down valve, 4-3 kick- 
down valve, 4th exhaust valve and 2nd orifice contro! valve. 

The servo valve body contains the accumulator pistons, throttle B valve, and the servo valve. 

The regulator valve body contains the torque converter check valve, pressure regulator valve and lock-up control valve. 
Fluid from the regulator passes through the manual valve to the various control valves. 

The lock-up valve body contains a lock-up timing valve and lock-up shift valve. 


Shift Control Mechanism 

Input from various sensors located throughout the car determines which shift control solenoid valve the A/T control unit 
will activate. Activating a shift control solenoid valve changes modulator pressure, causing a shift valve to move. This 
pressurizes a line to one of the clutches, engaging that clutch and its corresponding gear. 


Lock-up Mechanism 
In or , in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through an oil 
passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the mainshaft 
rotates at the same speed as the engine crankshaft. Together with hydraulic control, an A/T control unit optimizes the 
timing of the lock-up mechanism. 

The lock-up shift valve body controls the range of lock-up according to lock-up control solenoid valves A and B , and 
throttle valve B. When lock-up control solenoid valves A and B activate, modulator pressure changes. Lcok-up control 
solenoid valves A and B are mounted on the torque converter housing, and are controlled by the A/T control unit. 
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Gear Selection 


The selector lever has six positions: [P] PARK, [R] REVERSE, [N] NEUTRAL, 1st through 4th gear ranges, 1st 
through 3rd gear ranges, and 2nd gear. 







Description 













[P] PARK 


[R] REVERSE 


Front wheels locked; parking pawl engaged with parking gear on coun- 
tershaft. All clutches released. 

Reverse; reverse selector engaged with countershaft reverse gear and 4th 
gear clutch locked. 

















[N] NEUTRAL All clutches released. 
DRIVE General driving; starts off in 1st, shifts automatically to 2nd, 3rd, then 4th, 
(1 through 4) depending on vehicle speed and throttle position. Downshift through 3rd, 









2nd and 1st on deceleration to stop. 

The lock-up mechanism comes into operation in : 

For rapid acceleration at highway speeds and general driving; starts off in 
1st, shifts automatically to 2nd, then 3rd, depending on vehicle speed and 
throttle position. Downshifts through 2nd to 1st on deceleration to stop. 
For engine braking or better traction starting off on loose or slippery surfaces. 
LOW switch: OFF; stays in 2nd gear 

LOW switch: ON and below 30 mph (50 km/h approx.); in 1st gear 
LOW switch: ON and above 30 mph (50km/h approx.); in 2nd gear 











DRIVE 


(1 through 3) 


SECOND 












Starting is possible only in [P] and [N] through the use of a slide-type, neutral-safety switch. 


Position Indicator 
A position indicator in the instrument panel shows what gear has been selected without having to look down at the console. 
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Description 
Clutches 





The four speed automatic transmission uses hydraulically actuated clutches to engage or disengage the transmission 
gears. When clutch pressure is introduced into the clutch drum, the clutch piston is applied. This presses the friction 
discs and steel plates together, locking them so they don’t slip. Power is then transmitted through the engaged clutch 
pack to its hub-mounted gear. 


Likewise, when clutch pressure is bled from the clutch pack, the piston releases the friction discs and steel plates, and 
they are free to slide past each other while disengaged. This allows the gear to spin independently of its shaft, transmit- 
ting no power. 


[1st Clutch] 
The first clutch engages/disengages first gear, and is located at the end of the mainshaft, just behind the R side cover. 
The first clutch is supplied clutch pressure by its oil feed pipe within the mainshaft. 


[1st-hold Clutch} 
The first hold clutch engages/disengages 1st-hold or 1 position, and is located at the center of the sub-shaft. The 1st- 
hold clutch is supplied clutch pressure by its oil feed pipe within the sub-shaft. 


{2nd Clutch] 

The second clutch engages/disengages second gear, and is located at the center of the mainshaft. The second clutch 
is joined back-to-back to the fourth clutch. The second clutch is supplied clutch pressure through the mainshaft by a 
circuit connected to the regulator valve body. 


(3rd Clutch] 
The third clutch engages disengages third gear, and is located at the end of the countershaft, opposite the R side cover. 
The third clutch is supplied clutch pressure by bits oil feed pipe within the countershaft. 


[4th Clutch] 

The fourth clutch engages disengages fourth gear, as well as reverse gear, and is located at the center of the mainshaft. 
The fourth clutch is joined back-to-back to the second clutch. The fourth clutch is supplied clutch pressure by its oil 
feed pipe within the mainshaft. 


[One-way Clutch] 

The one-way clutch is positioned between the parking gear and first gear, with the parking gear splined to the counter- 
shaft. The first gear provides the outer race surface, and the parking gear provides the inner race surface. The one-way 
clutch locks up when power is transmitted from the mainshaft first gear to the countershaft first gear. 

The first clutch and gears remain engaged in the 1st, 2nd, 3rd, and 4th gear ranges in the [D,]|, [D3] or position. 
However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutches gears are applied in the [D, |, [D3] or 
position. This is because the increased rotational speed of the gears on the countershaft over-ride the locking ‘‘speed 
range’‘ of the one-way clutch. Thereafter, the one-way clutch free-wheels with the first clutch still engaged. 


COUNTERSHAFT 1ST GEAR 
LOCKS FREE 


SPRAG 





LOCKS FREE 


PARKING GEAR 


NOTE: View from R. side cover side. 
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SUB-SHAFT 4TH GEAR 


MAINSHAFT 










MAINSHAFT ND GEAR 1§T HOLD CLUTCH 
3RD GEAR SND SUB-SHAFT 1ST GEAR 
LOCK-UP CLUTCH CLUTCH SUB-SHAFT 


mis AY 1ST CLUTCH 

























TORQUE 
CONVERTER ome aa 
Leto ne f MAINSHAFT 
a. eee) 
3RD CLUTCH (Se REVERSE SELECTOR 
Ser | w5, ral 
ies. St 
eh =... aaeltz COUNTERSHAFT 

7 = 

flap DRIVEN = — ONE-WAY CLUTCH 


PARKING GEAR 


COUNTERSHAFT 1ST GEAR 





COUNTERSHAFT REVERSE GEAR 





COUNTERSHAFT 4TH GEAR 


4TH CLUTCH 
COUNTERSHAFT 2ND GEAR 
COUNTERSHAFT 3RD GEAR 


TRANSFER MECHANISM 


(cont'd) 
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Description 
Clutches (cont’d) 


Lock-up clutch 

1. Operation (clutch on) 

With the lock-up clutch on, the oil in the chamber between the torque converter cover and lock-up piston is discharged, 
and the converter oil exerts pressure through the piston against the converter cover. As a result, the converter turbine 
is locked on the converter cover firmly. The effect is to bypass the converter, there by placing the car in direct drive. 


LOCK-UP PISTON DAMPER SPRING 


The power flows by way of: 


oe TORQUE CONVERTER 
ieee COVER COMP 


Drive plate 

1 

Torque converter cover 
1 

Lock-up piston 
L 

Damper spring 
1 

Turbine 

tL 

Mainshaft 





To oil cooler 
INLET OUTLET 


‘ 










2. Operation (clutch off) 
With the lock-up clutch off, the oil flows in the reverse of CLUTCH ON. As a result, the lock-up piston is moved away 
from the converter cover; that is, the torque converter lock-up is released. 


Power flow 


Engine 

4 

Drive plate 
L 

Torque converter cover 
+ 

Pump 

L 

Turbine 

L 
Mainshaft 


To oil cooler 
a, 
{ 4 INLET 
’ 
| 
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Power Flow 


rg] Go | em nae | Po 
if t. ear ear 
Converter | oid Clutch | St Clutch} “ay on Gear 




















©: Engaged 
x: Not engaged 
*: Also the 1st clutch engaged, power in not transmitted by means of one-way clutch. 











2ND MAINSHAFT REVERSE GEAR 
CLUTCH SUB-SHAFT 1ST GEAR 
MAINSHAFT 
Ol. PUMP =. 22ND GEAR 
MAINSHAFT 4th MAINSHAFT 
3RD GEAR CLUTCH : | 1ST GEAR 
1S8T CLUTCH 









s g s = Z 

Zi2 BA cep s 

AK Ae N MAINSHAFT 
SiS SNS &§ ala 

8m MAINSHAFTH a: ee Le 

SS a A 

SN4ty Gear Sepa Hible a AG PARKING GEAR 








7 
= 
S = = a 
ae sis a “ys COUNTERSHAFT 
Baer Sc COUNTESSHare aif ONE-WAY 
Pau Sat Gear N2 CLuTcH 
TORQUE mnsou a NA 
CONVERTER ge = PARKING PAWL 
ze 
COUNTERSHAFT ff ta COUNTERSHAFT 
os z=] 
2ND GEAR — Sento VAGUE 1ST GEAR 
= COUNTERSHAFT 
Be OE, COUNTERSHAFT REVERSE GEAR 
lf 3RD GEAR 
REVERSE 
3RD SELECTOR 
CLUTCH 
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Description 
Electronic Control System 




















Electronic Control System 


The electronic control system consists of an automatic transmission (A/T) contro} unit, sensors, and four solenoid valves. 
Shifting and lock-up are electronically controlled for comfortable driving under all conditions. 
The A/T control unit is located under the dashboard. 


Shift control 

Getting a signal from each sensor, the A/T control unit determines the appropriate shift point and activates shift contro} 
solenoid valves A and/or B. 

The combination of driving signals to shift control solenoid valves A and B is shown in the table below. 





Shift control sol. valve 


Range (gear) 














Lock-up contro! 

From sensor input signals, the A/T control unit determines whether to turn the lock-up ON or OFF and activates lock-up 
control solenoid valve A and/or B accordingly. 

The combination of driving signals to lock-up control solenoid valves A and B is shown in the table below. 





Solenoid valve 







Lock-up condition 


Lock-up, slight 





















Lock-up, half 





Lock-up, full 





Lock-up 
during deceleration 
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A/T CONTROL UNIT 


, Air Conditioner 
Signal 
Vehicle Speed Signal 
Throttle Angle 
Signal 









Lock-up 
Control 






Shift Position Signal 


Brake Light 
Switch Signal 






Coolant Temperature 
Signal 


Self-Diagnosis 
Function 


Engine RPM 


Shift Control 
Solenoid Valve A 
Shift Control 
Solenoid Valve B 


Lock-up Control 
Solenoid Valve A 
Lock-up Control 
Solenoid Valve B 
S Indicator Light 


LOW Indicator Light 


Self-Diagnosis 
Indicator 


(cont'd) 
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Description 
Electronic Control System (cont'd) 


Circuit Diagram and Terminal Location 


IGNITION COIL 


IGNITON SWITCH A/T CONTROL UNIT 


BAT | IGI TY 















SHIFT CONTROL 
SOLENOID VALVE A 


606 


SHIFT CONTROL 
SOLENOID VALVE B 





THROTTLE 
ANGLE 
SENSOR 


COOLANT TEMP 
SENSOR 
SPEED PULSER 


3 LOCK-UP CONTROL 
” SOLENOID VALVE A 


+12V 


00 . 
A/C CLUTCH RELAY 







LOCK-UP CONTROL 
SOLENOID VALVE B 


100 


Q NC SPEED 
Bc gee J SNESOR 
(3) aia BRIGNTNESS 
= s maar REDUCTION CIRCUIT 
SHIFT POSITION o at B11¢ 


SWITCH 


I 
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Bs) 2) Zee 


LOW : J 
SWITCH _% 4 
swiTcH |  ptod . 


(a 
= > x) LOW INDICATOR 
LIGHT 





18P CONNECTOR A 12P CONNECTOR B 


fel7 [els || 
[16] 17] 16/15 

















be Sai | |2 | 





Pals ea) ea 
jva]is] v2] sfro] o | [se] ssfsol] 8 | 7 | 6 | 


AIT Control Unit Terminal Location 


Hydraulic Flow 


General Chart of Hydraulic Pressure 
Line Pressure 

Oil Pump — Regulator Valve -[Toraue Converter Pressure 
Lubrication Pressure 


Distribution of Hydraulic Pressure 


@ Regulator Valve Torque Converter Pressure 


Line Pressure 
an 
Lubrication Pressure 


@ Manual Valve — To Select Line Pressure 
@ Modulator Valve — Modulator Pressure 


@ 2-3 Shift Valve 
@ 3-4 Shift Valve 


@ 1-2 Shift Valve 
— Clutch Pressure 


@ Throttle Valve B — Throttle B Pressure 


[NO.| DESCRIPTION OF PRESSURE DESCRIPTION OF PRESSURE |NO.| DESCRIPTION OF PRESSURE 
LINE 1ST CLUTCH TORQUE CONVERTER 


NO. 
ia 0 30. 


15 
0 

LINE 2ND CLUTCH OIL COOLER 
31 












Ps [une 22 | 2npcutcH | 94 | Toque convenTeR 
vs"fune———«di ao | amo cuurcH——~—S~*dS [LUBRICATION 
99 
Ea 


r 






Ps [une ——SS~s an atv cur Sid 
“es [woouaton_—_—'fss|twrommen——SOSC=—*~—SC‘dSC(‘(SSSCS~S 
Te [moouator _—‘ss|tHrommen ———SC=~iSC‘dSS SCS 









(cont’d) 
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Description 
Hydraulic Flow (cont'd) 





[N | Position : 
As the engine turns, the oil pump also starts to operate.Automatic Transmission Fluid is drained from (99) and discharged 


into (1). Then, ATF pressure is controlled by the regulator valve and becomes the line pressure (1). The torque converter 
inlet pressure (1) enters (94) of torque converter through the orifice and discharges into (90). 

the torque converter check valve prevents the torque converter pressure from raising. 

Under this condition, the hydraulic pressure is not applied to the clutches as the manual valve stops line pressure (1). 


1ST ACCUMULATOR iS 
x 









1ST CLUTCH 3RD CLUTCH 












= | | 





16 |[our 








LOW HOLD ACCUMULATOR 









LOW HOLD CLUTCH 3-4 SHIFT VALVE 





2 a0 
2ND CLUTCH 4TH CLUTCH 


ORIFICE CONTROL 
VALVE 
x 






x ad 






4TH ACCUMULATOR 2ND ACCUMULATOR 











20 sox 





















SHIFT CONTROL 


745 
2-3 SHIFT VALVE IN SOLENOID VALVE B 














* x 


x 30x] af} x 5) 
le 3 a 
‘SHIFT CONTROL 1-2 SHIFT VALVE 


SOLENOID VALVE A 








CLUTCH PRESSURE ‘ 


CONTROL VALVE 









xaox|} x 









88 4) 






4-3 KICK DOWN VALVE 






4TH EXT VALVE 





x 


LOCK-UP CONTROL 
SOLENOID VALVE B 












vaox]| x 





LOCK-UP CONTROL 
SOLENOID VALVE A 














4-2 KICK DOWN VALVE) 





2-1 ORIFICE CHECK VALVE 














LOCK-UP CONTROL 
VALVE 






LOCK-UP SHIFT 
al} VALVE A 









29) 



















2ND ORIFICE CONTROL 
VALVE 






x 
MODULATOR VALVE 


fe 
BEGOD 0 -O- sana vatve 















$9] 
THROTTLE VALVE & 








ani 


feo x 
LOCK-UP TIMING VALVE 8 











REGULATOR VALVE SERVO CONTROL VALVE 








2 









x 





TORQUE CONVERTER 


COOLER RELIEF VALVE CHECK VALVE 










SERVO VALVE 








= on coouen RELIEF VALVE 







\ 


to SUBSHAFT ‘OL PUMP 





NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 





14-294 


1st Gear in [2] Position 


The line pressure (1) becomes the line pressure (2) at the manual valve and passes to the 1st clutch and 1st accumula- 
tor. The line pressure (2) goes to the 2-3 shift valve. The 2-3 shift valve is moved to the right by the spring force because 
the shift control solenoid valves A and B are switched on by the A/T control unit. The valve opens the oil port leading 
to the low hold clutch and the line pressure (2) passes to the low hold clutch. However the power is transmitted only 
during deceleration. 


Power flows by way of: 
Axle Shaft > Front Differential > Countershaft -Countershaft 4th Gear ~ Mainshaft 4th Gear —~ Sub Shaft 4th 


Gear — Low Hold Clutch > Sub Shaft > Sub Shaft 1st Gear > Mainshaft 1st Gear > Mainshaft > Torque Converter 
The modulator pressure (6) is supplied to the 1—2, 2—3 and3—4 shift valves. 
The line pressure (2) also flows to the throttle valve B. 


1ST ACCUMULATOR iS 
x 


t 






4ST CLUTCH 3RD CLUTCH 





> 




















18 Flour 





LOW HOLD ACCUMULATOR 









LOW HOLD CLUTCH 
3-4 SHIFT VALVE 


20 40 
2ND CLUTCH 4TH CLUTCH 





ORIFICE CONTROL 
VALVE 


x a0 





4TH ACCUMULATOR 2ND ACCUMULATOR 






ON 





3 





sox 











Xap 
IN 


SHIFT CONTROL 
|SOLENOID VALVE B 








2-3 SHIFT VALVE 










x 40x} x 


“CLUTCH PRESSURE 
CONTROL VALVE 


laa 









ON 








4 













4-3 KICK DOWN VALVE 





4TH EXT VALVE 





“ll 4-2 suiet VALVE 





x 


LOCK-UP CONTROL 
SOLENOID VALVE B 





SHIFT CONTROL 
SOLENOID VALVE A, 
















LOCK-UP CONTROL aux], x 
SOLENOID VALVE A ts 





2-1 ORIFICE CHECK VALVE 4-2 KICK DOWN VALVE 









LOCK-UP SHIFT 


LOCK-UP CONTROL 
«|| vatve VALVE 









x peor Tfso 





2 


3 
















aRme ~O- anvat vatve 
oO 


4 




























j2_ x 
- 


SERVO CONTROL VALVE 





10 








al 
LOCK-UP TIMING VALVE B 


vo x 












REGULATOR VALVE 
22 


















x 






- 





TORQUE CONVERTER 
CHECK VALVE 










SERVO VALVE 





3 RELIEF VALVE 
‘Ol COOLER 


COOLER RELIEF VALVE 









® 






to SUBSHAFT ‘Ol PUMP 


NOTE: When used, ‘‘Left’’ or ‘‘right’’ indicates direction on the flow chart. 


(cont'd) 
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Description 
Hydraulic Flow (cont’d) 





2nd Gear in [2] Position 


The fiow of fluid up to the 2-3 shift valve is same as in the 1st gear. As the speed of the vehicle reaches the prescribed- 
value, the shift control solenoid valve B is turned off (shiftcontrol solenoid valve A remains on}. The 2-3 shift valve is 
moved to the left, consequently the low hold clutch pressure (15) becomes the 2nd clutch pressure (20) as it passes 
through the 2-3 shift valve, and passes to the 2nd clutch. 

The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one way clutch. 



















4ST CLUTCH 3RD CLUTCH 
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48 SHIFT CONTROL 
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LOCK-UP CONTROL 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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1st Gear in [D,| or [D3| Position 


The flow of fluid through the torque converter is the same as in [N | position. 
The line pressure (1) becomes the line pressure (4) and it becomes the 1st clutch pressure (10) through the clutch pres- 
sure control valve. The 1st clutch pressure is applied to the 1st clutch and 1st accumulator, consequently the vehicle 


will move as the engine power is transmitted. 


The line pressure (1) becomes the modulator pressure (6) by the modulator valve and it goes to each shift valve. The 
1-2 shiftvalve is moved to the right side because the shift control solenoid valve A is turned off and B is on by the A/T 
control unit. This valve stops 2nd clutch pressure and the power is not transmitted to the 2nd clutch. 


The line pressure (2) also flows to the servo valve and throttle valve B. 
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NOTE: When used, ‘‘left’’ or ‘‘right’’ indicates direction of the flow chart. 
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Description 
Hydraulic Flow (cont'd) 


2nd Gear in [Dal or [D;] Position 


The flow of fluid up to the 1-2 and 2-3 shift valves is the same as in the 1st speed. When the vehicle speed is increased 
and reaches the prescribed value, the solenoid valve A is turned on by means of the control unit. As a result, the 1-2 
shift valve is moved to the left and uncovers the port leading to the 2nd clutch; the 2nd clutch is engaged. 
The fluid flows by way of: 
— Line Pressure (4) ~ Clutch Pressure Control Valve — Clutch Pressure Control Pressure (4’) ~ 1—2 Shift Valve 
— Clutch Pressure Control Pressure (5) > 2-3 Shift Valve — 2nd Clutch Pressure (22) — Orifice — 2nd Clutch Pres- 
sure (20) > 2nd Clutch. 
The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way clutch. 
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NOTE: When used, “‘left’’ or “‘right’’ indicates direction on the flow chart. 
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3rd Gear in [D,| or [D,| Position 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 2nd speed. As the speed of the car reaches 
the prescribed value, the shift control solenoid valve B is turned off (shift control valve A remains on). The 2-3 shift valve 
is then moved to the left, uncovering the oil port leading to the 3rd clutch. Since the 3-4 shift valve is moved to the 
right to cover the oil port to the 4th clutch, the 3rd clutch is turned on. 
Fluid flows by way of: 
~— Line Pressure (4) > Clutch Pressure Control Valve — Clutch Pressure Control Pressure (4’) > 1-2 Shift Valve 
— Clutch Pressure Control Pressure (5) > 2-3 ShiftValve — 3rd Clutch Pressure (31) > 3-4 Shift Valve (not con- 
trolled) — 3rd Clutch Pressure (31) — 3rd Clutch 


The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way clutch 
as in the 2nd gear. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Description 
Hydraulic Flow (cont'd) 





4th Gear in [Da] Position 


The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 3rd speed. When the speed of the car 
reaches the prescribed value, the shift control solenoid valve A is turned off (shift control solenoid valve B remains off). 
As this takes place, 3-4 shift valve is moved to the left and uncovers the oil port leading to the 4th clutch. Since the 
1-2 and 2-3 shift valves are kept on the left side, the fluid flows through the 4th clutch; the power is transmitted through 
the 4th clutch. 
Fluid flows by ways of: 
—Line Pressure (4) — Clutch Pressure Control Valve — Clutch Pressure Control Pressure (4’) > 1-2 Shift Valve 
— Clutch Pressure Control Pressure (5) ~ 2-3 Shift Valve — 3rd Clutch Pressure (31) — 3-4 Shift Valve — 3rd 
Clutch Pressure (31) — 3-4 Shift Valve — 4th Clutch Pressure (42) - Manual Valve — 4th Clutch Pressure 
(40) > 4th Clutch 
The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way clutch 
as in 2nd and 3rd gears. 
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NOTE: When used, ‘‘left’’ or ‘‘right’’ indicates direction on the flow chart. 





14-300 


[R] Position 


The flow of fluid through the torque converter circuit is the same as in the [N]. The fluid (1) from the oil pump flows through 


the manual valve and becomes the line pressure (3). It then flows through the 1—2 shift valve to the servo valve (3), 
causing the shift fork shaft to be moved in the reverse direction. 
Under this condition, the shift control solenoid valve A on whereas the valve B is turned off as in 3rd. As a result, the1-2 
shift valve is also moved to the left. The fluid (3)’ will flow through the servo valve and manual valve to the 4th clutch; 
power is transmitted through the 4th clutch. 


Reverse Inhibitor 


Control 


When the [R| position is selected while the vehicle is moving forward at a speed over 10 km/h, the control unit 
outputs 1st signal (A: OFF, B: ON), the 1-2 shift valve is moved to the right. The line pressure (3) is intercepted 
by the 1-2 shift valve, consequently the power is not transmitted as the 4th clutch and servo valve are not operated. 


When the select lever is moved from the [R] position to the [Da] j [D,| or position, the servo control valve is moved 
to the left by the 1st or 2nd pressure to move the servo valve. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Description 
Hydraulic Flow (cont'd) 
[P| Position 


The flow of fluid through the torque converter is the same in [N] position. 
The line pressure (1) is intercepted by the manual valve, and is not supplied to the clutches. The power is not transmitted. 
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NOTE: When used, ‘‘left’’ or ‘‘right’’ indicats direction on the flow chart. 
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Lock-up System 


In or in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through an oil 
passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the mainshaft 
rotates at the same speed as the engine crankshaft. Together with hydraulic control, the A/T control unit optimizes the 


timing of the lock-up system. Under certain conditions, the lock-up operation is applied during deceleration, in 2nd, 3rd 
and 4th speed. 


The lock-up shift valve controls the range of lock-up according to lock-up contro! solenoid valves A and B, and the throt- 
tle valve. When lock-up control solenoid valves A and B activate, modulator pressure changes. Lock-up control solenoid 
valves A and B are mounted on the torque converter housing and are controlled by the A/t control unit. 
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NOTE: When used, “‘left’’ or “‘right’’ indicates direction on the flow chart. 
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Description 
Lock-up System (cont'd) 





Partial Lock-Up 

Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: OFF 
The control unit switches the solenoid valve A to on to releases the modulator pressure in the left cavity of the lock-up 
shift valve. The modulator pressure in the right cavity of the lock-upshift valve overcomes the spring force, thus the 
lock-up shift valve is moved to the left side. 
The modulator pressure is separated to the two passages: 

Torque Converter Inner Pressure: entered into right side— to engage lock-up clutch 

Torque Converter Back Pressure: entered into left side —to disengage lock-up clutch 
The back pressure (F2) is regulated by the lock-up contro! valve whereas the position of the lock-up timing valve B is 
determined by the throttle B pressure, tension of the valve spring and pressure regulated by the modulator. Also the 
position of the lock-up control valve is determined by the throttle valve B pressure, back pressure of the lock-up control 
valve and torque converter pressure regulated by the check valve. In low speed range, the throttle B pressure working 
on the right side of the lock-up control valve is low, causing the valve to be moved to the right. With the lock-up control 
solenoid valve B kept off, the modulator pressure is maintained in the left end of the lock-up control valve; in other words, 
the lock-up control valve is moved but slightly to the left side. This slight movement of the lock-up control valve causes 

’ the back pressure to be lowered slightly, resulting in partial. 
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NOTE: When used, ‘‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Half Lock-Up 

, Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: ON 
The modulator pressure is released by the solenoid valve B, causing the modulator pressure in the left cavity of the lock- 
up control valve to lower. 
Also the modulator pressure in the left cavity of the lock-up timing valve B is low. However the throttle B pressure is 
still low at this time, consequently the lock-up timing valve B is kept on the right side by the spring force. 
With the lock-up control solenoid valve B turned on, the lock-up control valve is moved somewhat to the left side, caus- 
ing the back pressure (F2) to lower. This allows greater amount of the fluid (F1) to work on the lock-up clutch so as 
to engage the clutch. The back pressure (F2) which still exists prevents the clutch to be engaged fully. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. (cont'd) 
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Description 
Lock-up System (cont'd) 


Fuil Lock-Up 

Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: ON 
When the vehicle speed further increases, the throttle valve B pressure is increased in accordance with the throttle opening. 
The lock-up timing valve B overcomes the spring force and moves to the left side. Also this valve closes the oil port 
leading to the torque converter check valve. 
Under this condition, the throttle B pressure working on the right end of the lock-up contro! valve becomes grater the 
lock-up control valve is moved to the left. As this happens, the torque converter back pressure is released fully, causing 
the lock-up clutch to be engaged fully. 
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NOTE: When used, ‘’left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Deceleration Lock-Up 

Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: Duty Operation (ON «+ OFF) 
The A/T control unit switches the solenoid valve B to on and off alternately in high speed under certain condition. The 
slight lock-up and half lock-up regions are maintained so as to lock the torque converter properly. 
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NOTE: When used, “‘left’’ or ‘‘right’’ indicates direction on the flow chart. 
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Description 
Hydraulic Control 





The valve body.includes the main valve body, the second accumulator body, the regulator valve body, ‘the secondary 
valve body, the servo body, and the lock-up valve body. 

The oil pump is driven by splines on the right end of the torque converter which is attached to the engine. Oil flows 
through the regulator valve, to maintain specified pressure through the main valve body to the manual valve, and servo 
body, directing pressure to each of the clutches. 
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Regulator Valve 

The regulator valve maintains a constant hydraulic pressure sent from the oil pump to the hydraulic control system, while 
also furnishing oil to the lubricating system and torque converter. 

Oil flows through B and B’. The oil which enters through B flows through the valve orifice to A pushing the regulator 
valve to the right. According to the level of hydraulic pressure through B, the position of the valve changes, and the 
amount of the oil through B’ from D thus changes. This operation is continued, thus maintaining the line pressure. 
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Stator Reaction Hydraulic Pressure Control 

Hydraulic pressure increase according to torque is performed by the regulator valve using stator torque reaction. The 
stator shaft is splined in the stator and its arm end contacts the regulator spring cap. When the car is accelerating or 
climbing (Torque Converter Range), stator torque reaction acts on the stator shaft and the stator arm pushes the regula- 
tor spring cap — direction in proportion to the reaction. The spring compresses and the valve moves to increase the regu- 
lated control pressure or line pressure. Line pressure is maximum when the startor reaction is maximum. 
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Description 
Hydraulic Control (cont'd) 


Throttle Valve B’ 

Throttle valve B converts changes in the throttle opening to changes in transmission hydraulic pressure. The end of throt- 
tle valve B contacts the throttle cam which is connected by a cable to the throttle body. The cable pulls the cam which, 
in turn, moves the valve. The valve-to-cam engagement is adjustable for shift smoothness and lock-up. Throttle valve 
B controls the accumulators, to make smooth changes from one gear to another. An assist function is used to lessen 
the throttle load. 


Modulator Valve 
The modulator valve maintains line pressure from the regulator which is supplied to shift control solenoid valves A/B 
and lock-up control solenoid valves A/B, thus maintaining accurate shift and lock-up characteristics. 


Second Orifice Control Valve 


For smooth shifting between second and third, the open pressure on the second gear side is relieved through a fixed 
orifice. The vaive also moves to equalize pressure differences between second and third gears. 
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Component Location 
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LOCK-UP CONTROL THROTTLE ANGLE SENSOR 
SOLENOID VALVE 
ASSEMBLY 


NC SPEED SENSOR 


apace 





Cer ani = od 


COOLANT TEMPERATURE (TW) 


SHIFT CONTROL SOLENOID SENSOR 


VALVE ASSEMBLY 
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Circuit Diagram 










UNDER-HOOD FUSE/RELAY BOX 
BATTERY ° 
















No.41(80A} 








IGNITION COIL 





SI BRAKE LIGHT 
PGM-FI ECU SWITCH 





IGNITION 
SWITCH 






BRAKE LIGHT 


WHT/BLU GRN/WHT 






BLK/YEL BLK/YEL 










A12 
AIT CONTROL UNIT 
Al 








RED/YEL YEL/WHT GRN/RED 





YEL/GRN GRN/BLKIGRN/YEL 





GRN/BLU 







GRNIYEL 





SHIFT POSITION 
BLK CONSOLE SWITCH 
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AIC CLUTCH 


THROTTLE 


Ww 
Aenean SENSOR 


YEL/BLU WHT/BLK LT GRN BLK/RED 
BLK/RED RED/WHT BLK/RED 











A17 


AIT CONTROL UNIT 
A14 AT 








YEL BLU/YEL ORN WHT YEL BRN/BLK BLU/BLK BLU/WHT 





LOW $ 
SWITCH SWITCH WHT YEL BLUIYEL GRN/WHT 
BLK BLK NC SPEED 
SENSOR 
© 
401 G10! 
18P CONNECTOR A 12P CONNECTOR B 





AIT Control Unit Terminal Location 
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Troubleshooting Procedures 


















When the A/T control unit senses an abnormality in the input or output systems, the [s] indicator light in the gauge 
assembly will blink. However, when the Service Check Connector (located under the dash on the passenger side) is con- 
nected with a jumperwire, the [s] indicator light will blink the problem code when the ignition switch is turned on. 


When the [s] indicator light has been reported on, connect the two terminals of the Service Check Connector together. 
Then turn on the ignition switch and observe the [s] indicator light. 


GAUGE ASSEMBLY 











[S] INDICATOR LIGHT 3P CONNECTOR 
NOTE: 
Do not attach 
jumper wire. 


1 
t 
1 

i) 
4 
4 


5 


2P SERVICE CHECK 
CONNECTOR 








JUMPER WIRE L 


“ 


Problem codes 1 thorough 9 are indicated by individual short blinks, Probiem codes 10 and 11 are indicated by a series 
of long and short blinks. One long blink equals 10 short blinks. Add the long and short blinks together to determine the 
problem code. After determining the problem code, refer to the electrical system Symptom-to-Component Chart on pages 
14-316 and 317. 


Short 


| aa Ld — See Problem CODE 1 


Lh Lae ema! (| Oe IY Kemer ee npertre 


= ee | eer ae | | eee See Problem CODE 11 


Long Short 


14-314 





























1. Removed the center console (see page 20-80). @ A/T control Reset Procedure 


1. Turn the ignition switch off. 
2. Remove the 3 bolts securing the A/T control unit, 


then remove the A/T control unit. 2. Remove the No. 32 BACK UP fuse (7.5 A) from the 
mainrelay box for 10 seconds to reset the A/T con- 

trol unit. 
Pc! GAicodese NOTE: Disconnecting the No. 32 BACK UP fuse 


also cancels the radio preset stations and the clock 
setting. Make note of the radio presets before remov- 
ing the fuse so you reset them. 


BACK UP 
FUSE 





6x1.0mm 
12 N-m 
(1.2 kgm, 
9 lb-ft) 


3. Remove the screw then remove the unit cover from 
the A/T control unit. 


4. Troubleshoot according to the number of the S 
indicatorlight blink(s). 


SS) 





FUSE/RELAY 
BOX 


@ Final Procedure 


NOTE: This procedure must be done after any 
troubleshooting. 


1. Remove the Jumper Wire from the Service Check- 





Connector. 
CONNECTORS 2. Reset the A/T control unit. 
3. Set the radio preset stations and clock setting. 
A/T CONTROL SCREW 


UNIT 
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Electrical Troubleshooting 
Symptom-to-Component Chart 










Number of [s] indicator wales 
light blinks while Service [s] ace 
Check Connector is jumped. g 


| 
Blinks 
cy 


ae 
FF 














Probable Cause 





















¢ Lock-up clutch does not engage. 

eLock-up clutch does not dis- 
engage. 

¢ Frequent engine stalling. 

*® Low light does not blink. 


*Disconnected lock-up control solenoid 
valve A connector 

© Open or short in lock-up control solenoid 
valve A wire. 

¢ Faulty lock-up control solenoid valve A 














® Lock-up clutch does not engage. 
e Low light does not blik. 


* Disconnected lock-up control solenoid 
valve B connector 

¢ Open or short in lock-up control solenoid 
valve B wire. 

Faulty lock-up control solenoid valve B 



















¢ Lock-up clutch does not engage. 
© Low light does not blink. 


* Disconnected throttle angle sensor con- 
nector 

© Open short in throttle angle sensor wire 

Faulty throttle angle sensor 

















¢Lock-up clutch does not engage. 
* Low light does not blink. 


* Disconnected speed sensor connector 
© Open or short in speed sensor wire 
Faulty speed sensor 

















¢ Fails to shift other than 2nd+ 4th 
gear. 

¢ Lock-up clutch does not engage. 

¢ Low light does not blink. 


* Fails to shift other than 2nd 4th 
gear. 

* Lock-up clutch does not engage. 

°@ Lock-up clutch engages and dis- 
engages alternately. 

¢ Low light does not blink. 


© Short in shift position console switch wire. 
¢ Faulty shift position console switch 




















* Disconnect shift position console switch 
connector 

* Open in shift position console switch wire 

¢ Faulty shift position console switch. 





















¢ Fails to shift other than 1st 4th, 
2nd 4th, or 2nd 3rd gears. 

¢ Fails to shift (stuck in 4th gear). 

* Low light does not blink. 


* Disconnected shift control solenoid valve 
A connector 

* Open or short in shift control solenoid 
valve A wire 

*® Faulty shift control solenoid valve A 














¢ Disconnected shift control solenoid valve 
B connector 

*QOpen or short in shift control solenoid 
valve B wire 

Faulty shift control solenoid valve B 


* Fails to shift (stuck in 1st gear or 
4th gear). 
* Low light does not blink. 



















¢ Lock-up clutch does not engage. 
¢ Low light does not blink. 


* Disconnected NC speed sensor 
* Open or short in NC speed snesor wire 
e Faulty NC speed sensor 















* Lock-up clutch does not engage. 
Lock light does not blink. 


* Disconnected coolant temperature sensor 
connector 

© Open or short in coolant temperature sen- 
sor wire 

* Faulty coolant temperatrue sensor 








ae 


7 
10 
11 


poe | 


NOTE: 










¢ Lock-up clutch does not engage. 
¢ Low light does not blink. 


* Disconnected ignition coil connector 
¢ Open or short in ignition coil wire 
¢ Faulty ignition coil 





@ If a customer describes the symptoms for codes 3, 6 or 11, yet the LED is not bliking, it will be necessary to recreate 
the Sialic by test driving, and then checking the [s] indicator light with the ignition still ON. 


@ If the indicator light display blink 12 or more times, the control unit is faulty. 
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If the self-diagnosis indicator light does not blink, perform an inspection according to the table listed below. 


Do not change S mode Check S switch signal 14-331 


[s] indicator light is on steady whenever the 14-333 
ignition switch is ON (S switch is OFF). 

[s] indicator light does not come on with the 14-334 
ignition switch ON 
















Do not change LOW mode Check LOW switch signal 14-336 


LOW indicator light does not come on with the 

a ; 14-338 
ignition switch ON. 

LOW indicator light is on steady whenever the 14-340 
ignition switch is ON (LOW switch is OFF). 

Lock-up clutch does not duty operation Check A/C signal. 14-342 
(ON OFF) : 












Lock-up clutch does not engage 
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Electrical Troubleshooting 
































Self-diagnosis [S$ | indicator light 
blink once. 


Disconnect the 12P connector 
from the control unit. 


Turn the ignition switch ON. 


Measure the voltage between the 


B3 {(YEL) and B1 (BLK/RED) ter- 
minals. 





NO 


YES 
Is there voltage? 
Turn the ignition switch OFF. 


Measure the resistance between 


the B3 (YEL) and B1 (BLK/RED) 
terminals. 


Is the resistance 16.2-19.80? NO 
(at 25°C) 


YES 





Dis connect the 2P connector 
from the lock-up control solenoid 
valve assembly. 


Check for continuity between the 
B3 (YEL) and B1 (BLK/RED) ter- 
minals. 





cae YES 
Is there continuity? 


NO 


Connect the 2P connector to the 


lock-up control solenoid valve as- 
sembly. 








Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 
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Troubleshooting Flowchart 


View from terminal side. 





Repair short to power 
source in YEL wire be- 


tween the B3 terminal 
and the lock-up control 
solenoid valve A. 








Check for open in YEL 
wire between the B3 
terminal and the lock-up 
control solenoid valve 
A. If wire is OK, check 
the Lock-up Control 
Solenoid Valve A. 





BLK/RED YEL 


ganl-in 
fee Te [rah tig 


Repair short in YEL wire 
between the B3 termi- 
nal and the lock-up con- 
trol solenoid valve A. 











Self-diagnosis {s] indicator light 
blinks twice. 









Disconnect the 12P connector 
from the control unit. 


Tum the ignition switch ON. 


Measure the voltage between the 


B8 (BRN/BLK) and B1 (BLK/RED) 
terminals. 





NO 
Turn the ignition switch OFF 


Measure the resistance between 


Is there voltage? AES 


the B8 (BRN/BLK) and B1 
(BLK/RED) terminals. 





Is the resistance 16.2— 19.80? NO 
(at 25°C) 


YES 


Disconnect the 2P connector from 
the lock-up control solenoid valve 
assembly. 


Check for continuity between the 
B8 (GRN/BLK) and B1 (BLK/RED) 
terminals. 





ES 
<es conan > 


NO 


Connect the 2P connector to the 


lock-up control solenoid valve as- 
sembly. 








Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 








View from terminal side. 





| BRN/BLK 


Repair short to power source in 
BRN/BLK wire between the B8 


terminal and the lock-up control 
solenoid valve B. 





BLK/RED 






a 


2 13 | tf Ts) 
6 {7 [e[Jrof sf 2] 









Check for open in BRN/BLK wire 
between the B8 terminal and the 





BRN/BLK 
lock-up control solenoid valve B. 
If wire is OK, replace the Lock-up 
Control Solenoid Valve B. 
BLK/RED 






v\ 





[fe fs | Peale Ts) 
fet 7 |e 1 ]s0} vif 12] 


BRN/BLK 


Repair short in BRN/BLK wire be- 


tween the B8 terminal and the 
lock-up control solenoid valve B. 





(cont'd) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 














Self-diagnosis [s] indicator light 
blinks three times. 


Turn the ignition switch ON. 




















Does Check Engine light indicates YES Inspect the PGM-FI System (see 
any code? (see page 11-208). Section 11). 


NO 
View from terminal side. 
Turn the ignition switch OFF. 


BLK/RED 













Disconnect the 18P and 12P con- 
nectors from the control unit. 


Tum the ignition switch ON. 


Measure the voltage between the 
A115 (WHT/BLK) and B1 
(BLK/RED) terminals. 








[+] 2} | eas) 
pe {7 fe ]ro) 11] 12] 


WHT/BLK 

















Repair open or short in WHT/BLK 
wire between the A15 terminal 
and the PGM-FI ECU. 







Is the voltage 4.75—5.25V? 


Turn the ignition switch OFF. 
Connect the 18P and 12P connec- 
tors to the control unit. 

Tum the ignition switch ON. 


Measure the voltage between the 
A16 (LT GRN) and B1 (BLK/RED) 
terminals. 


is the voltage 0.44—0.56V?* Ne 
YES 





BLK/RED 




















Repair open or short in LT GRN 
wire between the A16 terminal 
and the throttle angle sensor. 








Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 


recheck. *+10% 
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Self-diagnosis [s] indicator light 
blinks four times. 


AWARNING 


Jack up the four wheels and sup- @ Make sure jacks 
port with safety stands. and safety stands 


are placed properly 
(see page 1— 10 
Turn the ignition switch ON and thru 12). 


shift transmission to [N} : siete Pisa 


rear of the car. 


Rotate the front wheel and meas- 
ure the voltage between the A6 


(YEL/BLU) and B1 (BLK/RED) ter- 
minals. 





Does the voltage O— SV appear al- ue Turn the ignition switch OFF. 
ternately? 
YES 
Disconnect the 18P and 12P con- 
nectors from the control unit. 


Substitute a known-good contro! Turn the ignition switch ON. 
unit and recheck. 


Rotate the front wheel and check 
for voltage between the B1 


(BLK/RED) and A6 (YEL/BLU) ter- 
minals. 


Does the voltage O— 5V appear al- NO 
ternately? 


YES 





Check for loose control unit con- 
nectors. If necessary, substitute 


a known-good control unit and 
recheck. 





View from terminal side. 


YEL/BLU 


BLK/RED 








Check for short or open 
in YEL/BLU wire be- 
tween the A6 terminal 


and the gauge assem- 
bly. If wire is OK, check 
the Speed Sensor. 


(cont'd) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Self-diagnosis [s| indicator light 
blinks five times. 


View from terminal side 
Tur the ignition switch ON. 


® 


Shift to other than [R] position. GRN/RED BLK/RED 








Measure the voltage between the 
A1 (GRN/RED) and B1 (BLK/RED) 
terminals. 


Check for short in GRN/RED wire 
between the A1 terminal and the 


NO shift position console switch. 
if wire is OK, check for loose con- 
nectors. If necessary, substitute 
YES a known-good control unit and 


recheck. 





Shift to other than [N ]and [P ]po- 


sition. BLK/RED 





Measure the voltage between the 


A2 (GRN) and B1 (BLK/RED) ter- 
minals. 





Check for short in GRN wire be- 
tween the A2 terminal and the 


NO shift position console switch. If 
Is there battery voltage? wire is OK, check for loose con- 
trol unit connectors. If necessary, 


YES substitute a known-good control 





unit and recheck. 


Shift to other than [D4 | position. GRN/BLK BLK/RED 


Measure the voltage between the 


A3 (GRN/BLK) and B1 (BLK/RED) 
terminals. 








Check for short in GRN/BLK wire 
between the A3 terminal and the 


NO shift position console switch. 
If wire is OK, check for loose con- 
trol unit connectors. 
YES If necessary, substitute a known- 


good control unit and recheck. 








(To page 14—322) 
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(From page 14—322) View from terminal side. 


Shift to other than [D3] position. GRN/BLU BLK/RED 


fi{2|s[+| eats iets fe) (sfets| 
po [rol aifrel esp rel ssfrefazfe} Le [7 Pe | 


Check for short in GRN/BLU wire 
between the A4 terminal and the 
NO shift position console switch. If 

wire is OK, check for loose con- 
VES trol unit connectors. If necessary, 


substitute a known-good control 
unit and recheck. 









Xi 


He 
VAR) 


Measure the voltage between the 
A4 (GRN/BLU) and B1 (BLK/RED) 





terminals. 





oS 
fife isle | s [7 | 8] 


Measure the voltage between the 





A5 (GRN/YEL) and B1 (BLK/RED) 
terminals. 





Check for short in GRN/YEL wire 
between the A5 terminal and the 


NO shift position console switch. If 
: is there battery voltage? wire is OK, check for loose con- 
YES 


trol unit connectors. If necessary, 
substitute a known-good control 
unit and recheck. 





Substitute a known-good control 
unit and recheck. 


(cont’d) 
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Electrical Troubleshooting 


Troubleshooting Flowchart (cont’d) 


Self-diagnosis [s| indicator fight 
blinks six times. 


U 


Turn the ignition switch ON. 


Shift to [R] position. 


; 


Measure the voltage between the 
A1 (GRN/RED) and B1 (BLK/RED) 
terminals. 


Is there voltage? xES 


NO 


Shift to [Nn] or [P] position. 


Measure the voltage between the 
A2 (GRN}) and B1 (BLK/RED) ter- 
minals. 


YES 


Is there voltage? 


NO 


Shift to position. 


Measure the voltage between the 
A3 (GRN/BLK) and B1 (BLK/RED) 
terminals. 


Is there voltage? Miao 


NO 


(To page 14—325) 


View from terminal side. 


@ 


GRN/RED 


fi{2|3|4| fea isfel7 |e) {+2} s| ale [s) 
fe fro] stfsa]ia|sa|is| re] sz] se] Le [7 Le [pro] nifia| 


BLK/RED 


Xi 


Repair open in GRN/RED wire be- 


tween the A1 terminal and the 
shift position console switch. 





GRN BLK/RED 





Repair open in GRN wire between 


the A2 terminal and the shift po- 
sition console switch. 





GRN/BLK BLK/RED 


M 
/\ 


fif2{s|s| fails lolz je) (stats | ay lls) 
9 [ro] ts} s2fsa}iatis| ie] 7] re} Le [7 fe [ro] nif ia] 


Repair open in GRN/BLK wire be- 


tween the A3 terminal and the 
shift position console switch. 
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(From page 14—324) 


Shift to position. 


Measure the voltage between the 
A4 (GRN/BLU) and B1 (BLK/RED) 
terminals. 


YES 


Is there voltage? 


NO 


Shift to [2] position: 


Measure the voltage between the 
A5 (GRN/YEL) and B1 (BLK/RED) 
terminals. 


YES 
Is there voltage? 


NO 


Check for loose control unit con- 
nectors. If necessary, substitute 


a known-good control unit and 
recheck. 











View from terminal side. 


GRN/BLU BLK/RED 


fife |e | «| eats [ el] 
fo [vol wifi fashve] ss 8 


y\ 


tie) (+f2]s | Fale {5 
7}re} Le] 7 fe [7] 0] 11] 12] 


Repair open in GRN/BLU wire be- 


tween the A4 terminal and the 
shift position console switch. 


GRN/YEL BLK/RED 


fife |s|s| Rais lel7 ie} (sf2}e| ates) 
jo fio] 14] 12] pe [7 fe 1] ro) 4] 2] 


Repair open in GRN/YEL wire be- 
tween the A5 terminal and the 
shift position console switch. 


(cont'd) 





14-325 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Self-diagnosis [s| indicator light 
blinks seven times. 


Disconnect the 12P connector 
from the control unit. 





















: View from terminal side. 
Tum the ignition switch ON. 


Measure the voltage between the 
B4 (BLU/BLK) and B1 (BLK/RED) 


BLK/RED BLU/BLK 


terminals. 





Sabi ign 
fe {7 fe | /}rof sifia| 


Repair short to power source in 





NO noid valve A. 


heck aes YES BLU/BLK wire between the B4 ter- 
$ there voltage! minal and the shift control sole- 
Turn the ignition switch OFF. 


Measure the resistance between 
the B4 (BLU/BLK) and B1 BLK/RED BLU/BLK 
(BLK/RED) terminals. 





f+ fe [3 | fey] 5) 
7 ]s9] va] se 


_ 


Check for open in BLU/BLK wire 





Is the resistance 16.2—19.8Q? NO between the B4 terminal and the 
{at 25°C) shift control solenoid valve A. 
If wire is OK, check the shift con- 
YES trol solenoid valve A. 





Disconnect the 2P connector from 
the shift control solenoid valve as- 
sembly. 


Check for continuity between the ® 


B4 (BLU/BLK) and B1 (BLK/RED) BLK/RED BLU/BLK 
terminals. 


YES Repair short in BLU/BLK wire be- 
tween the B4 terminal and the 


shift control solenoid valve A. 
NO 








Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 
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Self-diagnosis [§ | indicator light 
blinks eight times. 





Disconnect the 12P connector 
from the control unit. 
Tum the ignition switch ON. 


Measure the voltage between the 


B5 (BLU/WHT) and B1 (BLK/RED) 
terminals. 


YES 
Is there voltage? 





NO 


Turn the ignition switch OFF 


Measure the resistance between 


the 85 {(BLU/WHT) and 81 
(BLK/RED) terminals. 





Is the resistance 16.2—19.80? NO 
(at 25°C) 


YES 


Disconnect the 2P connector from 
the shift control solenoid valve as- 
sembly. 


Check for continuity between the 
B5 (BLU/WHT) and B1 (BLK/RED) 
terminals. 

















Is there continuity? 





Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 









View from terminal side. 


BLK/RED 


Repair short to power source in 
BLU/WHT wire between the B5 
terminal and the shift control sole- 
noid valve B. 





BLK/RED 


Check for open in BLU/WHT wire 
between the B5 terminal and the 
shift control solenoid valve B. If 
wire is OK, check the shift control 
solenoid valve B. 


BLK/RED 


Repair short in BLU/WHT wire be- 
tween the B5 terminal and the 
shift control solenoid valve B. 
















BLU/WHT 


BLU/WHT 


BLU/WHT 


(cont’d) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 































Self-diagnosis [S| indicator light 
blinks nine times. 


u 


Check the state of installation of 
the NC speed sensor. 


i 


NO 
OK? Reinstall and recheck. 


YES 


View from terminal side. 


Disconnect the 2P connector from 
the NC speed sensor connector. 


Measure the resistance of the NC 
speed sensor. 





Is the resistance 400—600 Q? NO 
(at 20°C) Replace the NC speed sensor. 


YES 


Reconnect the NC speed sensor. 


Disconnect the 18P connector 
from the control unit. 


Measure the resistance between 


A7 (WHT) and A14 (ORN) ter- 
minals. 





Repair open or short in WHT wire 
Is the resistance 400—600 1)? NO between A7 terminal or ORN wire 
(at 20°C) 


between A14 terminal and NC 
speed sensor. 





YES 





Check for loose control unit con- 
nector. If necessary, substitute a 
known-good control unit and 
recheck. 
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Self-diagnosis [s] indicator light 
blinks ten times. 







Tum the ignition switch ON. 







Does Check Engine light indicates 
any code? 


NO 





Turn the ignition switch OFF. 







Disconnect the 18P and 12P con- 
nectors from the control unit. 







Turn the ignition switch ON. 










Measure the voltage between the 
A15 (WHT/BLK) and B1 (BLK/ 
RED) terminals. 









YES 


Turn the ignition switch OFF. 
Connect the 18P and 12P connec- 
tors to the control unit. 

Start the engine and warm it up 
to normal operating temperature 


Measure the voltage between the 


A11 (RED/WHT) and B1 (BLK/ 
RED) terminals. 





NO 
Is the voltage 0.50—1.20V? 


YES 


Check for loose control unit con- 


nectors. If necessary, substitute 
a known-good control unit. 





Inspect the PGM-FI System (see 
section 11}. 





NO 
Is the voltage 4.75—5.25V? 














View from terminal side. 


BLK/RED 





WHT/BLK 


Repair open or short in WHT/BLK 
wire between the A15 terminal 


and the PGM-FI ECU. 






BLK/RED 





RED/WHT 






Repair open or short in RED/WHT 
wire between the A11 terminal 


and the coolant temperature 
sensor. 


(cont’d) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 





Self-diagnosis [s] indicator light 
blinks eleven times. 
View from terminal side. 


Disconnect the 18P and 12P con- 
nectors from the control unit. 


Start the engine. fift2e{s|a | = [s{e|7|el 
Lo [vo] ss] s2] 19} 14] 15] 16] 17] 19) 


Measure the voltage between the BLU 
A10 (BLU) and B1 (BLK/RED) ter- 
minals. 






BLK/RED 





[+ |2 || fea ls is) 
fe [7 fe | ]r0} 14} 12] 





Repair open or short in 


NO . 
BLU wire between the 
> : 
Is there battery voltage? A10 terminal and the 


YES ignition coil. 





Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 
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S switch signal test 


Is the service check connector 
jumped? 


Zz 
° 


Push the S switch OFF. 


Turn the ignition switch ON. 


Does the [S |indicator light come 
on for about 2 seconds? 


YES 


Does the [s] indicator light go 
out? 


YES 


Push the S switch ON. 


Does the [s] indicator light come 


: 
| 
~ 


2 
° 


Turn the ignition switch OFF. 


(To page 14-332) 


YES Disconnect the jumper wire and 
recheck. 


NO 


NO 


YES 








[S] INDICATOR LIGHT 


Test the [s] indicator light. 
See page 14-334. 


Test the [s] indicator light. 
See page 14-333. 


S switch signal is OK. 


(cont’d) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 













(From page 14-331) 


Disconnect the 18P and 12P con- 
nectors from the control unit. 


Check for continuity between the 
A13 (BLU/YEL) and B1 (BLK/RED) 
terminals while pushing the S 
switch ON and OFF. 


View from terminal side. 






BLK/RED 










BLU/YEL 
















Check for open or short in 
BLU/YEL wire between the A13 
terminal and S switch. If wire is 
OK, check the S switch. 






Is there continuity while pushing 
the S switch ON, and is there no 
continuity while pushing the S 
switch OFF? 







Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 
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[s] indicator light is on steady 
whenever the ignition switch is 
ON. (S switch is OFF.) 


Is the service check connector 
jumped? 
NO 


Disconnect the 12P connector 
from the control unit. 
Tum the ignition switch ON. 


Does the [s] indicator light come YES 
on? 
NO 


Check for open or short in 
YEL/GRN wire between the B10 
terminal and the gauge assembly. 
If wire is OK, check the shift po- 
sition indicator and Is] indicator 
light bulb. 















Disconnect the jumper wire and 
recheck. 













Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 


(cont'd) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 





[S ]indicator light does not come 
on with the ignition switch ON. (It 
should be come on for about 2 


seconds.) 
Is the service check connector YES Disconnect the jumper wire and 
jumped? recheck. 


NO 


Turn the ignition switch ON. 


Push the S switch ON. 


NO Check for loose control unit con- 
Does the[S indicator light come nectors and S switch. lf neces- 
on? sary, substitute a known-good 


control unit and recheck. 
YES 





; View from terminal side. 
Disconnect the 18P and 12P con- 
nectors from the cotnrol unit. 


BLK/RED 
Turn the ignition switch OFF. 


Check for continuity between the 


A17 (BRN) and B1 (BLK/RED) ter- 
minals. 





YES Repair short in BRN wire between 
| the A17 terminal and the service 


check connector. 
NO 





Check for continuity between the 
B1 (BLK/RED) terminal and body 


ground, and between the B6 
(BLK/RED) terminal and body 
ground. 


NO Repair open in BLK/RED wire be- 
tween the B1 terminal and/or B6 


terminal and G101. 








YES 


(To page 14-335) 
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(From page 14-334) View from terminal side 


BLK/RED BLK/YEL 
Turn the ignition switch ON. 
[ite |: | 


Measure the voltage between the 





B2 or B7 (BLK/YEL) and B1 or B6 


(BLK/RED) terminals. BLK/RED BLK/YEL 





NO Repair open or short in BLK/YEL 
Is the battery voltage? wire between the B2 and/or B7 
YES 


terminal and the fuse box. 


Connect jumper wire between the 
B2 or B7 (BLK/YEL) and B11 


(YEL/GRN) terminals. 





JUMPER WIRE 


Check for loose control unit con- 

Does the[S indicator light come NO nectors and S switch. If neces- 

on? sary, substitute a known-good 
YES 


control unit and recheck. 


Check for continuity YEL/GRN 


wire between the B11 terminal 
and the gauge assembly. 





NO Repair open in YEL/GRN wire be- 
tween the B11 terminal and the 
YES 


gauge assembly. 


Check the shift position indicator 
and [S |indicator light bulb. If the 
shift position indicator and in- 
dicator light bulb are OK, check 


for loose control unit connectors. 
Substitute a known-good control 
unit and recheck. 





(cont'd) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 





LOW switch signal test. 


Turn the ignition switch ON. 





INDICATOR LIGHT 
Does the indicator light NO Test the indicator fight. 
come on for about 2 seconds? See page 14-338. 
YES 


Does the indicator light go \,_NO Test the indicator light. 


out? See page 14-339. 
YES 


Push the LOW switch ON. 













Does the indicator light 


come on? 






LOW switch signal is OK. 


Check whether the indicator 
light blinks. 


Does the [2| indicator light come YES 
on? 
NO 
Turn the ignition switch OFF. 













Troubleshoot ording to the 
number of the [S| indicator light 
blink(s). 






(To page 14-337) 
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(From page 14-336) View from terminal side 












Disconnect the 18P and 12P con- 
nectors from the control unit. 


YEL 





Check for continuity between the 
A8 (YEL) and B1 (BLK/RED) ter- 
minals while pushing the LOW 
switch ON and OFF. 







Check for open or short in YEL 
wire between the A8 terminal and 
LOW switch. If wire is OK, check 
the LOW switch. 








Is there continuity while pushing 
the LOW switch ON, and is there 
no continuity while pushing the 
LOW switch OFF? 














Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 


@- 


BLK/RED 





{cont’d) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 





indicator light does not 


come on with the ignition switch 
ON. (It should be come on for 
about 2 seconds.) 













| Shift to [2 | position. ] 


Pushing the LOW switch ON. 


Does the indicator light 


come on? 


Turn the ignition switch OFF. 
Disconnect the 18P and 12P con- 
nectors from the control unit. 


Check for continuity between the 
B1 (BLK/RED) terminal and body 
ground, and between the B6 
(BLK/RED) terminal and body 
ground. 













Check for loose control unit con- 
nectors and S switch. If neces- 
sary, substitute a known-good 
control unit and recheck. 












Repair open in BLK/RED wire be- 
tween the B1 terminal and/or B6 
= terminal and G101. 
YE 





(To page 14-339) 
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(From page 14-338) View from terminal side 


Turn the ignition switch ON. 


BLK/RED BLK/YEL 
Measure the voltage between the 
B2 or B7 (BLK/YEL) and B1 or B6 
(BLK/RED) terminals. 























BLK/RED BLK/YEL 


Lo 


Repair open or short in BLK/YEL 
wire between the B2 and/or B7 
terminal and the fuse box. 










Is the battery voltage? 
YES 








Connect jumper wire between the 
B2 or B7 (BLK/YEL) and B10 
(RED/YEL) terminals. 





2 {3 | Fel 4 | 5 
6} 7 fe |} so) ssf 2] 
— 


JUMPER WIRE 








Check for loose control unit con- 
nectors and LOW switch. If 
necessary, substitute a known- 
good control unit and recheck. 





Does the indicator light 


come on? 






Check for continuity RED/YEL 
wire between the B10 terminal 
and the gauge assembly. 












Repair open in RED/YEL wire be- 
tween the B10 terminal and the 
gauge assembly. 


Is there continuity? 


YES 





















— Check the shift position indi- 
cator and indicator light 
bulb. If the shift position indi- 
cator and indicator light 
bulb are OK, check for loose 
control unit connectors. 

— Substitute a known-good con- 

trol unit and recheck. 


(cont'd) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 









indicator light is on steady 
whenever the ignition switch is 
ON. (LOW switch is OFF.) 







Disconnect the 12P connector 
from the control unit. 


Turn the ignition switch ON. 


Does the indicator light 


come on? 











Check for loose control unit con- 
nectors. If necessary, substitute 
a known-good control unit and 
recheck. 













Check for open or short in RED/ 
YEL wire between the B10 termi- 
nal and the gauge assembly. If 
wire is OK, check_the shift posi- 
tion indicator and[ LOW |indicator 
light bulb. 
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Inspection of brake light signal. 


Check the brake lights come on 
with the brake pedal pushed. 


NO 
Are brake lights ON? Faulty brake light circuit. 


YES 


View from terminal side 
Disconnect the 12P and 18P con- 
nectors from the contro! unit. 


BLK/RED 


Measure the voltage between 
A12 (GRN/WHT) and B1 (BLK/ 


RED) terminals with the brake pe- 
dal pushed. 





GRN/WHT 





NO Repair open in GRN/WHT wire be- 
Is there battery voltage? ; tween A12 terminal and brake 


light switch. 
YES 


Brake light signal is OK. 





(cont’d) 
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Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 





Inspection of A/C signal. 





Start the engine. 


Push the A/C switch. | 
Does A/C compressor clutch NO See Air Conditioner inspection 
engage? (section 22). 


YES 











View from terminal side. 
Stop the engine. 


Disconnect 12P and 18P connec- 
tor from the control unit. 


Start the engine. 


BLK/RED 





N 


ase) 
[10] 19] 02] 







3 
VA 








qi) 


fif2}s fe | = 
Ps rel edahiatve 


Measure the voltage between AQ BLK/RED 


Houo 
risfre[s7f se 





(BLK/RED) and B1 (BLK/RED)ter- 
minals. (A/C compressor OFF) 








NO Repair open in BLK/RED wire be- 
Is there battery voltage? tween AQ terminal and A/C clutch 


relay. 
YES 





AIC signal is OK. 
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A/T Control Unit 





NOTE: 


Replacement 


The A/T contro! unit is located under the 


dashboard. 


1. 


2. 


Remove the center console (see page 20-80). 


Remove the 3 bolts securing the A/T contro! unit, 
then remove the A/T control unit. 


"A/T CONTROL 
UNIT COVER 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 Ib-ft) 


Remove the screw then remove the unit cover from 
the A/T control unit. 


Troubleshoot according to the number of the S indi- 
cator light blink(s). 


A/T CONTROL UNIT 





NC Speed Sensor 


Replacement 





1. Remove the transmission side mount. 


2. Remove the transmission mount bracket from the 
transmission housing. 


12 x 1.25 mm 
55 N-m 
(5.5 kg-m, 40 lb-ft) 


TRANSMISSION 
SIDE MOUNT 


TRANSMISSION 
12 x 1.25 mm MOUNT BRACKET 
39 N-m 
(3.9 kg-m, 


28 Ib-ft) 


12 x 1.25 mm 
55 N-m 
{5.5 kg-m, 40 Ib-ft) 


Disconnect the NC speed sensor connector. 


Install the NC speed sensor in the reverse order of 
the removal. 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 lb-ft) 
NC SPEED SENSOR 


CONNECTOR 


HARNESS GUIDE ATF COOLER PIPE 
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Lock-up Control Solenoid Valve A/B 
Test 





NOTE: Lock-up contro! solenoid valves A and B must 
be removed/replaced as an assembly. 


1. 


Disconnect the connector from the lock-up control 
solenoid valve A/B. 


Measure the resistance between the No. 1 terminal 
(SOL.VA) of the lock-up control solenoid valve con- 
nector and body ground and between the No. 2 ter- 








1. 


Replacement 





Remove the mounting bolts and lock-up control sole- 
noid valve assembly. 


NOTE: Be sure to remove or replace the lock-up 
control solenoid valves A and B as an assembly. 


Check the lock-up control solenoid valve oil passages 
for dust or dirt and replace as an assembly, if 
necessary. 


minal (SOL. V B) and body ground. 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 
9 lb-ft) 


STANDARD: 16.2— 19.80 (at 25°C) LOCK-UP CONTROL 


SOLENOID VALVE 
ASSEMBLY 


LOCK-UP CONTROL 
SOLENOID VALVE ASSEMBLY 


Replace the lock-up control solenoid valve assem- 
bly if the resistance is out of specification. 


BASE GASKET 
Replace. 


Connect the No. 1 terminal of the lock-up control 
solenoid valve connector to the battery positive ter- 
minal and body ground. A clicking sound should be 
heard. Connect the No. 2 terminal to the battery 
positive terminal and body ground. 
A clicking sound should be heard. 


Clean the mounting 
surface and oil 
passages. 


Clean the mounting surface and oil passages of the 
lock-up control solenoid valve assembly and install 
a new base gasket. 


If not, check for continuity between the A/T control 
unit B3 or B8 harness and body ground (page 
14-318, 319). 


Check the connector for rust, dirt or oil and recon- 
nect it securely. 


Replace the lock-up control solenoid valve assem- 
bly if there is continuity between the A/T control unit 
B3 or B8 harness and body ground (page 14-318, 
319). 
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Shift Control Solenoid Valve A/B 


Test 


NOTE: Shift control solenoid valves A and B must be 
removed/replaced as an assembly. 


1. 


Disconnect the connector from the shift control 
solenoid valve A/B. 


NOTE: Do not remove the shift control solenoid 
valve A/B stay. 


Replacement 





Remove the mounting bolts and shift control sole- 
noid valve assembly. 


NOTE: Be sure to remove or replace the shift con- 
trol solenoid valves A and B as an assembly. 


Check the shift control solenoid valve oil passages 
for dust or dirt and replace as an assembly, if 


necessary. 
2. Measure the resistance between the No. 1 terminal 
(SOL.V A) of the solenoid valve connector and body 
ground and between the No. 2 terminal (SOL. V B) 12 Nm 
and body ground. 


STANDARD: 16.2—19.80 {at 25°C) 


View from 
terminal side 





SHIFT CONTROL 
SOLENOID VALVE 


ASSEMBLY BASE GASKET 


Replace. 


Clean the mounting surface 
and oil passages. 


. Clean the mounting surface and oil passages of the 
shift control solenoid valve assembly and install a 
new base gasket. 


Check the connector for rust, dirt or oil and recon- 


SHIFT CONTROL nect it securely. 


SOLENOID VALVE 


3. Replace the shift control solenoid valve assembly if 
the resistance is out of specification. 


4. Connect the No. 1 terminal of the solenoid valve con- 
nector to the battery positive terminal and the No. 
2 terminal to the battery positive terminal. 
A clicking sound should be heard each time the con- 
nection is made. 


5. If not, check for continuity between the A/T control 
unit B4 or B5 harness and body ground. (page 
14-326, 327) 


6. Replace the shift control solenoid valve assembly if 
there is continuity between the A/T control unit B4 
or B5 harness and body ground. (page 14-326, 327) 
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S Switch LOW Switch 
Test Test 





Remove the center console. (see page 20-80) Remove the console. 


Disconnect the switch connector and remove the 
LOW switch. 


Disconnect the switch connector. 


Check for continuity between A and B terminals. 
There should be continuity when the switch is 
pressed. 


Check for continuity between the terminals by press- 
ing and releasing the switch button according to the 
table below. 








TERMINAL 
POSITION 








RELEASE 





S SWITCH 


LOW SWITCH 


View from 
wire side 


14-346 


Hydraulic System 
Symptom-to-Component Chart 















Check these items on the| Check these items on 


SYMPTOM PROBABLE CAUSE LIST | the NOTES CHART 









Engine runs, but car does not move in any gear. 1, 6, 7,16 K, L, R, S 
Car moves in [R] and but not in or 8, 29, 44, 48 c,M, 0 






Car moves in [Ds], [D4], [R], but not in [2]. 
Car moves in [D3], [Da], [2], but not [R]. 
Car moves in[N]. 

Excessive idle vibration. 


Slips in all gears. 6, 7, 16 
No engine braking in [2] position. 


9, 30, 49 
1, 11, 22, 34, 38, 39, 40 
1, 8, 9, 10, 11, 46, 47 


A) 
= 





Ls 
fe) 




















OO) BIO 
OIC JA]O 
rcr|c\|r 


9 
S 
o 
c 


= oa 
re) ~ 
= 
~“ 


2, 29, 44, 48 
9, 20, 23, 30, 48 
10, 21, 23, 31, 44 


Slips in reverse gear. 11, 32, 34 
Flares on 1—2 upshift. 3,15 


Flares on 2—3 upshift. 3, 15, 24, 44 
Flares on 3—4 upshift. 3, 15, 25, 44 
No upshift, trans stays in low gear. 14, 19, 23 


HO 
a 
c|c 


malo 
r io 
Cc 


mt 
Lm 


13,19 
2, 4, 15, 23, 24, 2747 
2,9 


Harsh kick-down shift (2—1). 
Harsh shift when manually shifting to [1 | 


am 
i 
<|<|/< 


>| <|rlolo 
m </reie- 
fe 
< 


9 
2 
xz)/<jz 


a 


a 

ae 

O — 
i 
< 











9 
o/o 
a 
< 


r-ireie}m 
QO] 4 
(2) 


48 

c 33 
43, 50 
43 | 
6, 7, 36, 39, 40 
38, 39, 40 


Fareheting noise when shifting from [R] to [P] or from[R]to | 38, 39, 40, 45 


Noise from trans in all selector lever positions. 6, 17 
Gear whine, rpm related (pitch changes with shifts). 8,13, 41 


La 
P}O 






= 
oO 
a 
Le 
ie) 


K, L, Q 
Noise from trans only when wheels are rolling 39, 42 L,a 
i K, L, Q 
36, 42 La 
1, 21, 28, 82 









Lock-up clutch does not lock up smoothly 17, 36, 37 
Lock-up clutch does not operate properly 2, 3, 15, 18, 35, 36, 37 


Transmission has multitude of problems shifting. 4 
At disassembly, large particles of metal are found on magnet. 


yhy 


< 


w 
qe 
fe) 
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PROBABLE CAUSE 
Shift cable broken/out of adjustment. 
Throttle cable too short. 
Throttle cable too long. 





Idle rpm too low/high. 

Oil pump worn or binding. 
Regulator valve stuck. 

Ist clutch defective. 

2nd clutch defective. 

3rd clutch defective. 

11. 4th clutch defective 

12. 1st-hold clutch defective. 


Torque convertor check valve stuck 
1—2 shift valve stuck. 
| 2—3shiftvalve stuck. C—“—S*s*s~“S*S™*™C™C™C™CS 





—_ 
© |:0 |o0 |~ 


ofa 
Oj) 


1 


a/o 
CIN 





2 


NO] 


Clutch pressure control (CPC) valve stuck 


2—3 orifice control valve stuck 


2/3—4 orifice control valve stuck. 
4—3 kick-down valve stuck. 


3—2 kick-down valve stuck 
4th exhaust valve stuck 

1st accumulator defective 
2nd accumulator defective. 
3rd accumulator defective. 


6 
ie) 
23 
24 
25 
26 














W}@]N/N Ih 
G9 1N |= 1 [60 [00 | 


WI 
vs 


3 
3 
3 


3rd gears worn/damaged (2 gears). 

Final gears worn/damaged (2 gears). 

3. Differential pinion shaft worn. 

Feedpipe O-ring broken. 

45 
46. Gear clearance incorrect. 

47. Clutch clearance incorrect. 

48. One-way (sprag) clutch defective. 


49 Sealing rings/guide worn. 


Axle-inboard joint clip missing. 


w 
o . . . 


32 

33 
6 
7 
8 
0. 


4 


No | 


£ 











(cont'd) 
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Hydraulic System 
Symptom-to-Component Chart (cont'd) 









Check these items on the 
PROBABLE CAUSE DUE msi re 
TO IMPROPER REPAIR 


Car creeps in LN |. PRUGRS =~ Sse 
Trans locks up in [R}. . R3, R12 fe 
Excessive drag in trans. R6 
Excessive vibration, rpm related. 

Noise with wheels moving only. Ee 


Various shifting problems. R9, R10 Poss 













The following symptoms can be caused 
by improper repair or assembly. 




























PROBABLE CAUSE DUE TO IMPROPER REPAIR 


Improper clutch clearance. 
























Improper gear clearance. 








Parking brake lever installed upside down. 











Oil pump binding. 











Torque converter not fully seated in oil pump. 


femen 

| ore. | Main seal improperly installed. 
| Ro. | Springs improperly installed. 

Esra ieeslaneayneale ae 
Ball check valves not installed. 
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Set idle rpm in gear to specified idle speed. If still no good, adjust motor mounts as outlined in engine section of service 
manual. 





If the large clutch piston O-ring is broken, inspect the piston groove for rough machining. 





If the clutch pack is seized or is excessively worn, inspect the other clutches for wear and check the orifice control 
valves and throttle valves for free movement. 





If throttle valve B is stuck, inspect the clutches for wear. 


If the 1—2 shift valve is stuck closed, the transmission will not upshift. if stuck open the transmission has no 1st gear. 





If the 2—3 orifice control valve is stuck, inspect the 2nd and 3rd clutch packs for wear. 





If the 2/3—4 orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear. 





If the clutch pressure control valve (CPC) is stuck closed, the transmission will not shift out of 1st gear. 





Improper alignment of main valve body and torque convertor housing may cause oil pump seizure. The symptoms are 
mostly an rpm-related ticking noise or a high pitched squeek. 


If the oil screen is clogged with particles of steel or aluminum, inspect the oil pump and differential pinion shaft. If both 
are OK and no cause for the contamination is found, replace the torque converter. 








If the 1st clutch feedpipe guide in the R. side cover is scored by the mainshaft, inspect the ball bearing for excessive 
movement in the transmission housing. If OK, replace the R. side cover as it is dented. The O-ring under the guide is 
probably worn. 





Replace the mainshaft if the bushings for the 1st and 4th feedpipe are loose or damaged. if the 1st feedpipe is damaged 
or out of round, replace it. If the 4th feedpipe is damaged or out of round, replace the R. side cover. 


A worn or damaged one-way (sprag) clutch is mostly a result of shifting the trans in or while the wheels 
rotate in reverse, such as rocking the car in snow. 


Inspect the frame for collision damage. 





Inspect for damage or wear: 

1. Reverse selector gear teeth chamfers. 

2. Engagement teeth chamfers of countershaft 4th and reverse gear. 

3. Shift fork for scuff marks in center. 

4. Differential pinion shaft for wear under pinion gears. 

5. Bottom of 3rd clutch for swirl marks. 

Replace items 1, 2 and 4 if worn or damaged. If trans makes clicking, grinding or whirring noise, also replace 
mainshaft 4th gear and reverse idler gear and countershaft 4th gear in addition to 1, 2, 3 or 4. 

If differential pinion shaft is worn, overhaul differential assembly and replace oil screen and throughly clean 
trans, flush torque converter, cooler and lines. 

If bottom of 3rd clutch is swirled and trans makes gear noise, replace the countershaft and ring gear. 





Be very careful not to damage the torque converter housing when replacing the main ball bearing. You 
may also damage the oil pump when you torque down the main valve body. This will result in oil pump 
seizure if not detected. Use proper tools. 


Install the main seal flush with the torque converter housing. If you push it into the torque converter hous- 
ing until it bottoms out, it will block the oil return passage and result in damage. 








Harsh downshifts when coasting to a stop with zero throttle may be caused by a bent-in throttle valve 
retainer/cam stopper. Throttle cable adjustment may clear this problem. 





Check if separator plate is installed. If it was not installed, the servo valve may have been pushed out 
by hydraulic pressure causing a leak (internal) affecting all forward gears. 





Throttle cable adjustment is essential for proper operation of the transmission. Not only does it affect the 
shift points if misadjusted, but also the shift quality and lock-up clutch operation. 

A too long adjusted cable will result in throttle pressure being too low for the amount of engine torque 
input into the transmission and may cause clutch slippage. A too short adjusted cable will result in too 
high throttle pressures which may cause harsh shifts, erratic shifts and torque converter hunting. 
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Road Test 
















NOTE: Warm up the engine to operating temperature. 


1. Apply parking brake and block the wheels. Start the engine, them move the selector lever to [D, | position while 
depressing the brake pedal. Depress the accelerator pedal, and release it suddenly. Engine should not stall. 


2. Repeat same test in [D3] position. 


3. shift the selector lever to [D,] position and check that the shift points occur at approximate speeds shown. Also 
check for abnormal noise and clutch slippage. 


[D, | or [D3] Position: Normal mode (S switch OFF) 


@ Upshift 
NOTE: When the coolant temperature is below normal operating temperature, the shift point is higher than specified 
vehicle speed. 


eee ee 
ph 




















Full-opened throttle 65—71 117-123 167—173 
40—44 73—76 104—108 


@ Downshift 


Full-closed throttle 10-14 (3rd > ist)| 
ee ee eee 
ee ee 












@ Lock-up 


: . Lock-up control solenoid Lock-up control solenoid 
Throttle Opening Unit of speed valve A ON valve B ON 















Full-opened throttle 
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(or ) Position: Sport mode (S switch ON) 


@ Upshift 


ee ee 
Full-opened throttle 117—123 167—173 
ee 


@ Downshift 


i ee eee 
Full-opened throttle 135—141 










































@ Lock-up 
Lock-up control solenoid Lock-up control solenoid 


1/8 throttle 38—42 84—88 
a. oe one Se a 
ic 


4. Accelerate to about 35 mph (57 km/h) so the transmission is in 4th, then shift to [2]. The car should immedi- 
ately begin slowing down from engine braking. 

















CAUTION: Do not shift from or to [2] at speeds over 62.5 mph (100 km/h); you may damage the trans- 
mission. 


5. Check for abnormal noise and clutch slippage in the following positions. 
(2nd Gear) Position 
—1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
— 2. Upshifts and downshifts should not occur with the selector in this position. 
[R] (Reverse) Position 
Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage. 


6. Test in[P] (Parking) Position 


Park car on slope (approx. 16°), apply the parking brake, and shift into[P] position. Release the brake; the car should 
not move. 
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Stall Speed 
Test 


CAUTION: 
@ To prevent transmission damage, do not test stall speed for more than 10 seconds at a time. 


@ Do not shift the lever while raising the engine speed. 
@ Be sure to remove the pressure gauge before testing stall speed. 
1. Engage the parking brake and block all four wheels. 
2. Connect the tachometer, and start the engine. 
3. After the engine has warmed up to normal operating temperature, shift into position. 
4. Fully depress the brake pedal and accelerator for 6 to 8 seconds, and note engine speed. 
5. Allow 2 minutes for cooling, then repeat same test in and [R] position. 
NOTE: 
® Stall speed test must be made only for checking the cause of trouble. 
® Stall speed in and [R] must be same, and must also be within limits. 
Stall Speed RPM: 


Specification: 2,750 min—1 (rpm) 
Service Limit: 2,300—2,900 min-1 (rpm) 


TROUBLE PROBABLE CAUSE 


Stall rpm high in and [R] position *Low fluid level or oil pump output 
Clogged oil strainer 


Pressure regulator valve stuck closed 
¢Slipping clutch 


Stall rpm high in position ©Slippage of 1st clutch, 1st-hold clutch or 1st gear one- 











way clutch 
Stall rpm high in position *Slippage of 1st clutch, 1st gear one-way clutch 
Stall rpm high in [R | position *Slippage of 4th clutch 


Stall rpm low in and [R] position Engine output low 


* Torque converter one-way clutch slipping 
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Fluid Level 
Checking/Changing 


Checking 


NOTE: Check the fluid level with the engine at normal 
operating temperature. 


1. Park the car on level ground. Shutt off the engine. 


2. Remove the dipstick (yellow loop) from the trans- 
mission and wipe it with a clean cloth. 


3. Insert the dipstick into the transmission. 


DIPSTICK 
(YELLOW LOOP) 








4. Remove the dipstick and check the fluid level. It 
should be between the upper and lower marks. 


_ UPPER MARK 
U 


~“—— LOWER MARK 


5. If the level is below the lower mark, add fluid into 
the tube to bring it to the upper mark. Use Honda 
Premium Formula Automatic Transmission Fluid or 
an equivalent DEXRON® Ii Automatic Transmission 
Fluid {ATF) only. 


6. Insert the dipstick back in the transmission. 


Changing 


1. Bring the transmission up to operating temperature 
by driving the car. Park the car on level ground, turn 
the engine off, then remove drain plug. 


2. Reinstall the drain plug with a new washer, then refill 
the transmission to the upper mark on the dipstick. 


Automatic Transmission Fiuid Capacity: 
3.2 £ (3.4 US qt., 2.8 Imp qt.) at change 
6.4 ¢ (6.8 US qt., 5.6 Imp qt.) after overhaul 





SEALING WASHER 
Replace. 


DRAIN PLUG 

14x 1.5 mm 

40 N-m 

(4.0 kg-m, 29 Ib-ft} 
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Pressure Testing 


AWARNING 4. Start the engine and measure the respective pres- 
@ While testing, be careful of the rotating front wheels. sure as follows. 
@ Make sure lifts, jacks, and safety stands are placed @ Line Pressure 
properly. (see page 1—10 thru 1—12). @ Clutch Pressure 
CAUTION: @ Clutch Low/High Pressure 


© Before testing, be sure the transmission fluid is filled @ Throttle B Pressure 


to the proper level. 


© Warm up the engine before testing. 5. Install a new washer and the sealing bolt in the in- 


spection hole and tighten to the specified torque. 
1. Raise the car. (see page 1—10 thru 1—12). 
TORQUE: 18 N-m (1.8 kg-m, 12 Ib-ft} 
2. Warm up the engine, then stop the engine and con- 


nect a tachometer. NOTE: Do not reuse old aluminum washers. 


3. Connect the oil pressure gauge to each inspection @ Line Pressure 


hole(s). 
—1. Set the parking brake and block both rear 


TORQUE: 18 N-m (1.8 kg-m, 12 Ib-ft) wheels securely. 
CAUTION: Connect the oil pressure gauge secure- — 2. Run the engine at 2,000 min~* (rpm) 
ly, be sure not to allow dust and other foreign parti- 


cles to enter the inspection hole. — 3. Shift the select lever to [N] or [P] 


A/T OIL PRESSURE GAUGE SET A/T OIL PRESSURE — 4. Measure line pressure. 
07406—0020003 GAUGE HOSE 
ASSEMBLY 


07MAJ—PY40100 LINE PRESSURE 
INSPECTION HOLE 


OIL PRESSURE 
GAUGE HOSE 
O7MAJ~--PY40110 


OIL PRESSURE 
JOINTO7MAJ—PY40120 





A/T LOW 
PRESSURE 
GAUGE 
07406—0070000 





NOTE: Use the A/T Oil Pressure Gauge Set or A/T 

Low Pressure Gauge replacing the oil pressure gauge 

hose assembly. The A/T Oil Pressure Gauge Hose LOCK-UP CONTROL 
SOLENOID VALVE 

(07406—0020201) may also be used. ASSEMBLY 


reson Sr or [P] No {or low) line| Torque converter, oil | 850—900 kPa 800 kPa 





pressure pump pressure regula- | (8.5—9.0 kg/cm2, (8.0 kg&cmz2, 
tor, torque converter | 121—128 psi) 114 psi) 
check valve, oil pump. 





NOTE: Higher pressures may be indicated if measurements are made in selector positions other than [N | or [P] : 
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@ Clutch Pressure Measurement 


While testing, be careful of the rotating front wheels. 


—1.Set the parking brake and block both rear wheels securely. 
—2.Raise the front of the car and support with safety stands. 
—3.Allow the front wheels to rotate freely. 

—4.Run the engine at 2,000 min—1 (rpm). 

—5.Measure each clutch pressure. 


1ST CLUTCH PRESSURE 
INSPECTION HOLE 


1ST-HOLD CLUTCH PRESSURE 


J INSPECTION HOLE 
oy (aii 


{ 
Ks 


ae e\, RK 


Ge O 
/, 2ND CLUTCH PRESSURE 
xe) (ce INSPECTION HOLE 


©. 


4TH CLUTCH PRESSURE 
INSPECTION HOLE 





3RD CLUTCH PRESSURE 
INSPECTION HOLE o 








FLUID PRESSURE 







SELECTOR 
} pressure | POSITION SYMPTOM PROBABLE CAUSE 













1st Clutch | [1] or No or low 1st | 1st Clutch 850—900 kPa 800 kPa 
pressure (8.5—9.0 kg/cm2, (8.0 kg/cm2, 
121—128 psi) 114 psi) 





1st-hold No or low ist- | Clutch 

Clutch hold pressure 

2nd Clutch No or low 2nd | 2nd Clutch 
pressure 




































2nd Clutch No or low 2nd | 2nd Clutch 500kPa 450 kPa 
pressure (5.0 km/cm2, (4.5 kg/cm2, 61 psi) 
71 psi) (throttle fully closed) 
eos Clutch No or low 3rd | 3rd Clutch ihretie fully closed). | Our e 
850—900 kPa (8.0 kg/cm2, 114 
pressure : 
(8.5—9.0 kg/cm2, psi) 
Eanaeil Clutch No or low 4th | 4th Clutch 121—128 psi) (throttle more than 
pressure (throttle more than | 3/8 opened) 
3/8 opened) 














4th 





850—900 kPa 
(8.5—9.0 kg/cm2 
121—128 psi) 


Servo Valve or 
Clutch 


800 kPa 
(8.0 kg/cm2 
114 









pai) 


(cont'd) 
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Pressure Testing 


(cont'd) 


@ Clutch Low/High Pressure Measurement 


While testing, be careful of the rotating 
front wheels. 


1. 


2. 


Allow the front wheels to rotate freely. 


Remove the cable end of the throttle control cable 
from the throttle control lever. 


NOTE: Do not loosen the locknuts, simply unhook 
the cable end. : 





CABLE END THROTTLE CONTROL 


LEVER 


Shaft the engine and let it idle. 
Shift the select lever to position. 


Slowly move the throttle linkage to increase engine 
rpm until pressure is indicated on the oil pressure 
gauge. 

Then release the throttle linkage, allowing the en- 
gine to return to an idle, and measure the pressure 
reading. 


Repeat step — 5. for each clutch pressure being in- 
spected. 


THROTTLE 
LINKAGE 





With the engine idling, lift the throttle control lever 
up approximately 1/2 of its possible travel and in- 
crease the engine rpm until pressure is indicated on 
the gauge, then measure the highest pressure read- 
ing obtained. 


Repeat step — 7. for each clutch pressure being in- 
spected. 
inspected. 





THROTTLE 
CONTROL 
LEVER 





; SK 
O IS Cine a 
De PEN 
Noe 
3RD CLUTCH PRESSURE ©. 


INSPECTION HOLE 
ae 


4TH CLUTCH PRESSURE. \ <> {| _ 
INSPECTION HOLE cS 


Se © 2ND CLUTCH PRESSURE 
INSPECTION HOLE 














RELEGTOR FLUID PRESSURE 
2nd Clutch No or low 2nd | 2nd Clutch 500—900 kPa 450 kPa 
pressure 


















(5.0—9.0 kg/cmz2, (4.5 kg/cm2, 61 psi) 
3rd Clutch No or low 3rd 3rd Clutch 
pressure 


71—128 psi) with throttle control 
4th Clutch No or low 4th 4th Clutch 
pressure 


varies with throttle lever released 

800 kPa 

(8.0 kg/cm2, 

114 psi) 

with throttle control 
lever more than 3/8 
opened 


opening 





(cont'd) 
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Pressure Testing 
(cont’d) —— 


@ Throttle B Pressure Measurement 


While testing, be careful of the rotating 
front wheels. 


1. Allow the front wheels to rotate freely. 


2. Remove the cable end of the throttle control cable 
from the throttle control lever. 


NOTE: Do not loosen the locknuts, simply unhook 
the cable end. 


3. Shift the selector lever to [D,| or [D3 | position. 
4. Run the engine at 1,000 min-1 (rpm). LA \ 
5. Measure full-closed throttle B pressure. 


6. Move the throttle control lever to full-opened throt- 
tle position. 


7. Measure full-opened throttle B pressure. 





LOCK-UP CONTROL 
SOLENOID VALVE 
THROTTLE B PRESSURE ASSEMBLY 
INSPECTION HOLE 







SELECTOR 
Throttle B or Pressure 


too high 


PROBABLE FLUID PRESSURE 
Throttle 


O kPa (0 kg/cm2, O psi) 
Valve B throttle full closed 
No or low 850 — 900 kPa 800 kPa 
throttle B (8.5 — 9.0 kg/cm2, (8.0 kg/cm2, 114 psi) 


pressure 121 — 128 psi) throttle full opened 
throttle full opened 






















14-360 


Transmission 
Removal 


@ Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the cor- 
rect position on the engine (see pages 1-6 thru 1-8). 

@ Apply parking brake and block rear wheels, so car will 
i roll off stands and fall on you while working un- 

er it. 


CAUTION: Use fender covers to avoid damaging paint- 
ed surfaces. 


1. Disconnect the battery negative (—) and positive (+) 
cables from the battery. 


2. Remove the resonator, air intake hose and air cleaner 
case. 


RESONATOR 






AIR CLEANER CASE 


AIR INTAKE HOSE 


3. Remove the starter motor cable and cable holder 
from the starter motor. 





4. Remove the transmission ground cable from the 
transmission and disconnect the NC speed sensor 
connector. 


NC SPEED SENSOR 
CONNECTOR 


C7 (Ud 





TRANSMISSION 
GROUND CABLE 


5. Disconnect the lock-up control solenoid valve and 
shift control solenoid valve connectors. 


SHIFT CONTROL SOLENOID 
VALVE CONNECTOR 





LOCK-UP CONTROL 
SOLENOID VALVE 
CONNECTOR 


(cont’d) 
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Transmission 
Removal (cont’d) ————— CO ” 


9. Remove the ATF cooler hoses at the joint pipes. Turn 
the ends of the cooler hoses up to prevent ATF from 
flowing out, then plug the joint pipes. 


6. Disconnect the speedometer sensor connector. 


SPEED SENSOR | NOTE: Check for any signs of leakage at the hose 
CONNECTOR joints. 








JOINT PIPES 


COOLER HOSES 


10. Remove the transmission housing mounting bolts 
7. Remove the clip from the control pin. and starter motor mounting bolt. 


8. Remove the locknut securing the shift cable, then 
remove the shift cable from the control cable. 


STARTER MOTOR 





SHIFT CABLE 


CONTROL PIN 






STARTER MOTOR and 
TRANSMISSION HOUSING 
CONTROL LEVER MOUNTING BOLT 
TRANSMISSION HOUSING 
MOUNTING BOLTS 


11. Remove the drain plug and drain the automatic trans- 
mission fluid (ATF). Reinstall the drain plug with a 
new sealing washer (see page 14-355). 
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12. Remove the cotter pins and castle nuts, then 18. Remove the intermediate shaft. 
separate the ball joints from the lower arm (see Sec- 


tion 18). 19. The plastic bags over the intermediate shaft end. 
13. Remove the damper fork bolts, then separate the NOTE: Coat all precision finished surfaces with 
damper fork and damper. clean engine oil or grease. 


DAMPER PINCH BOLT 
Replace 





SELF-LOCKING 
NUT 


Replace. 
Naw 


DAMPER FORK 





CASTEL NUT COTTER PIN 
Replace: Replace: INTERMEDIATE SHAFT 


14. . ; : ial. 
4. Pry the right drivershaft out of the differential 20: Remove the eplash shield: 
15. Pry the left drivershaft out of the intermediate shaft. 


16. Pull on the inboard joint and remove the right and 
left driveshafts (see Section 16). 


17. The plastic bags over the dirveshaft ends. 
NOTE: Coat all precision finished surfaces with 
clean engine oil or grese. 


Jt 


ara OO aaa 
SPLASH SHIELD 
SS 
Oe 
BOLT mR 
CLIP 


(cont'd) 
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Transmission 
Removal (cont'd) 


21. Remove the exhaust pipe A. 23. Remove the stopper mount bolts. 


24. Remove the end of the throttle contro! cable from 
the throttle control lever. 


GASKET 
Replace. 


STOPPER MOUNT 





ORs 


Replace. 


EXHAUST PIPE A 
SELF-LOCKING NUT 
Replace. 


SELF-LOCKING NUT 
Replace. 





THROTTLE CONTROL 
CABLE END 


22. Remove the 4 bolts securing the propeller shaft, then 


separate the propeller shaft from the transfer. 25. Remove the engine stiffener and torque converter 


cover. 


26. Remove the 8 drive plate bolts one at a time while 
PROPELLER SHAFT rotating the crankshaft pulley. 


DRIVE PLATE BOLT 





ENGINE STIFFENER 








"Ree 


DRIVE PLATE TORQUE CONVERTER 
COVER 
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30. 





28. Place a jack under the transmission and raise the 
transmission just enough to take weight off of the 
mount, then remove the transmission side mount. 


TRANSMISSION SIDE MOUNT 













27. Attach a hoisting bracket to the engine, then lift the 29. 
engine slightly. 


Remove the transmission housing mounting bolts 
and rear engine mounting bolts. 


Pull the transmission away from the engine until it 
clears the 14 mm dowel pins, then lower it on the 
transmission jack. 


REAR ENGINE MOUNTING 
BOLTS 


TRANSMISSION HOUSING 
MOUNTING BOLTS 
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Illustrated Index 


R. Side Cover 
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R. SIDE COVER 

O-RING Replace. 

R. SIDE COVER GASKET Replace. 
DOWEL PIN 

O-RING Replace. 

NC SPEED SENSOR 

ROLLER 

WASHER 

O-RING Replace. 

FEED PIPE FLANGE 

O-RING Replace. 

SNAP RING 

3RD CLUTCH FEED PIPE 
COUNTERSHAFT LOCKNUT Replace. 
PARKING GEAR 

ONE-WAY CLUTCH 
COUNTERSHAFT 1ST GEAR 
NEEDLE BEARING 
COUNTERSHAFT 1ST GEAR COLLAR 
1ST CLUTCH FEED PIPE 

O-RING Replace. 

FEED PIPE FLANGE 

SNAP RING 

MAINSHAFT LOCKNUT Replace. 
1ST CLUTCH ASSEMBLY 
O-RING Replace. 

THRUST WASHER 

THRUST NEEDLE BEARING 
NEEDLE BEARING 

MAINHSAFT 1ST GEAR 
THRUST WASHER 

MAINSHAFT 1ST GEAR COLLAR 
ROLLER 

WASHER 

O-RING Replace. 

FEED PIPE FLANGE 

O-RING Replace. 

SNAP RING 

1ST-HOLD CLUTCH FEED PIPE 


POHOOOGOOOOHOOOOHOHHOOGOHGOOHHOOGOOOQOOHOGOD 


TORQUE SPECIFICATIONS 


| Ref. No | Torque Value 










12 N-m (1.2 kg-m, 9 Ib-ft) 
14 N-m (1.4 kg-m, 10 Ib-ft) 
22 N-m (2.2 kg-m, 16 lb-ft) 
8 N-m (0.8 kgm, 6 Ib-ft) 
29 N-m (2.9 kg-m, 21 Ib-ft) 
40 N-m (4.0 kg-m, 29 Ib-ft) 
95 N-m (9.5 kg-m, 69 Ib-ft) 






140-0140 N-m 
(14.0+0-> 14.0 kg-m, 
101-0101 Ib-ft) 

95-095 N-m 

(9.5>0-9.5 kg-m, 

69-069 lb-ft) 
39 N-m (3.9 kg-m, 28 Ib-ft) 
65 N-m (6.5 kg-m, 47 Ib-ft) 


SUB-SHAFT LOCKNUT Replace. 
SPRING WASHER Replace. 
SUB-SHAFT 1ST GEAR 

LOCK BOLT 

LOCK WASHER Replace. 

PARKING BRAKE STOPPER 
PARKING BRAKE LEVER 

PARKING BRAKE SPRING 

PARKING BRAKE PAWL 

PARKING BRAKE PAWL SHAFT SPRING 
PARKING BRAKE PAWL SHAFT 
PARKING BRAKE PAWL STOPPER 
DRAIN PLUG 

SEALING WASHER Replace. 

LOCK WASHER Replace. 
THROTTLE CONTROL LEVER 
THROTTLE CONTROL LEVER SPRING 
OIL SEAL Replace. 

THROTTLE CONTROL CABLE STAY 
ATF COOLER PIPE 

JOINT BOLT 

SEALING WASHER Replace. 

SPEED SENSOR ASSEMBLY 
O-RING Replace. 

STOPPER MOUNT BRACKET 
TRANSMISSION MOUNT BRACKET 


BOOODOSOOOODBOOHOOSHOOHHOOOSO 





























6x 1.0 mm 

6x 1.0 mm Specialbolt 

8x 1.25 mm 

5 x 0.8 mm 
12 x 1.25 mm ATF cooler pipe joint bolt 
14x 1.5mm Drain plug 


19 x Mainshaft locknut (flange nut): 
Left-hand threads 


Countershaft locknut (flange nut) 


.25 mm 















23 x 1.25 mm 





















19 x 1.25 mm Sub-shaft locknut(flange nut) 
















Transmission mount bracket 
Stopper mount bracket bolt 
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Illustrated Index 
Transmission Housing 
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@ SHIFT CONTROL SOLENOID VALVE ASSEMBLY 


@ FILTER Replace. 

@ O-RING Replace. 

@ JOINT COLLAR 

G) O-RING Replace. 

@® TRANSMISSION UNDER GUARD 

@ LOCK WASHER Replace. 

REVERSE SHIFT FORK 

© REVERSE GEAR COLLAR 

NEEDLE BEARING 

@) COUNTERSHAFT REVERSE GEAR 

@2) REVERSE SELECTOR 

@3 REVERSE SELECTOR HUB 

COUNTERSHAFT 4TH GEAR 

(5) NEEDLE BEARING 

DISTANCE COLLAR, 28 mm Selective part 

@) COUNTERSHAFT 2ND GEAR 

COTTER 

THRUST NEEDLE BEARING 

COUNTERSHAFT 3RD GEAR 

@ NEEDLE BEARING 

@ THRUST NEEDLE BEARING 

@ SPLINED WASHER Selective part 

3RD CLUTCH ASSEMBLY 

@) O-RING Replace. 

COUNTERSHAFT 

@ SNAP RING 

THRUST WASHER 

THRUST NEEDLE BEARING 

MAINSHAFT 4TH/REVERSE GEAR 

@) NEEDLE BEARING 

@ 4TH/REVERSE GEAR COLLAR 

@3) THRUST NEEDLE BEARING 

THRUST WASHER 

@) 2ND/4TH CLUTCH ASSEMBLY 

O-RING Replace. 

@) THRUST WASHER 36.5 x 51 mm 
Select part 

THRUST NEEDLE BEARING 

MAINSHAFT 2ND GEAR 

NEEDLE BEARING 

THRUST NEEDLE BEARING 

MAINSHAFT 

SEALING RING, 35 mm 

SEALING RING, 29 mm 


TORQUE SPECIFICATIONS 






12 N-m (1.2 kg-m, 9 lb-ft) 
14 N-m (1.4 kg-m, 10 I[b-ft) 
22 N-m (2.2 kg-m, 16 lb-ft) 


27 N-m (2.7 kg-m, 





55 N-m (5.5 kg-m, 40 lb-ft) 
20 Ib-ft) 





NEEDLE BEARING 

SET RING 

1ST-HOLD CLUTCH ASSEMBLY 

O-RING Replace. 

THRUST WASHER 

THRUST NEEDLE BEARING 

6) NEEDLE BEARING 

6) SUB-SHAFT 4TH GEAR 

6) THRUST NEEDLE BEARING 

6 SUB-SHAFT 4TH GEAR COLLAR 

68) SUB-SHAFT 

NEEDLE BEARING 

6) OIL GUIDE PLATE Replace. 

SNAP RING 

HOLDER BOLT 

WASHER 

REVERSE IDLER GEAR SHAFT SPRING 
REVERSE IDLER GEAR SHAFT HOLDER 
REVERSE IDLER GEAR SHAFT 

STEEL BALL 

REVERSE IDLER GEAR SHAFT SPRING 
NEEDLE BEARING 

DOWEL PIN 

CHANGE COVER GASKET Replace. 
CHANGE COVER 

HARNESS CLAMP 

@) TRANSMISSION HANGER 

@ TRANSMISSION HOUSING 

@ TRANSMISSION HOUSING GASKET Replace. 
DOWEL PIN 

@) TRANSMISSION HOUSING SUB-SHAFT BEARING 
TRANSMISSION HOUSING MAINSHAFT BEARING 
@ TRANSMISSION HOUSING COUNTERSHAFT BEARING 
SNAP RING 

REVERSE IDLER GEAR 

CONTROL LEVER 

DIFFERENTIAL ASSEMBLY 

TAPERED BEARING INNER RACE 













Special bolt 
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illustrated Index 


‘Torque Converter Housing/Valve Body 








Q = = 


iS 
IS 
CZ 


14-370 


@ OIL FEED PIPE 

@ DETENT BASE/ACCUMULATOR COVER 
@ DOWEL PIN 

@ BAFFLE PLATE 

©) MAGNET 

© SERVO BODY 

@ OIL FEED PIPE 

THROTTLE CONTROL SHAFT 

© E-RING 

SERVO SEPARATOR PLATE 

d) SECONDARY VALVE BODY 

@2 OIL FEED PIPE 

a3) DOWEL PIN 

SECONDARY SEPARATOR PLATE 
ds) LOCK-UP VALVE BODY 

LOCK-UP SEPARATOR PLATE 

@) STOPPER 

TORQUE CONVERTER CHECK VALVE SPRING 
TORQUE CONVERTER CHECK VALVE 
DOWEL PIN 

@) REGULATOR VALVE BODY 

@) O-RING Replace. 

@ STATOR SHAFT 

STOPPER SHAFT 

@) OIL FEED PIPE 

COOLER RELIEF VALVE SPRING 
@ COOLER RELIEF VALVE 

MAIN VALVE BODY 

OIL PUMP DRIVEN GEAR SHAFT 
OIL PUMP DRIVE GEAR 

@) OIL PUMP DRIVEN GEAR 

@ MAIN SEPARATOR PLATE 

@ DOWEL PIN 


TORQUE SPECIFICATIONS 


| Ref. No | Torque Value 


12 Nem (1.2 kg-m, 9 Ib-ft) 


Bolt Size 





2ND ACCUMULATOR BODY 

@) DOWEL PIN 

2ND ACCUMULATOR SPRING 

@ O-RING Replace. 

2ND ACCUMULATOR PISTON 

O-RING Replace. 

CONTROL SHAFT 

ROLLER PIN 

ROLLER 

ROLLER 

WASHER 

COTTER PIN Replace 

ATF STRAINER Clean. 

TORQUE CONVERTER HOUSING COUNTERSHAFT NEE- 
DLE BEARING 

OIL GUIDE PLATE Replace. 

LOCK-UP CONTROL SOLENOID VALVE ASSEMBLY 

LOCK-UP CONTROL SOLENOID VALVE FILTER/GASKET 
Replace. 

@) TORQUE CONVERTER HOUSING 

6 MAINSHAFT BEARING 

63) OIL SEAL Replace. 

SHIFT CONTROL CABLE STAY 


Remarks 








22 Nem (2.2 kg-m, 16 Ib-ft) 





14-371 


Illustrated Index 
Transfer Housing 
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NOTE: The part composition of the transfer differs in the 
models without ABS and with ABS. 


@ Common use: 
Model without ABS and model with ABS 
@ TRANSFER REAR COVER 
@ BEARING OUTER RACE 
@ BEARING INNER RACE 
@ OIL SEAL Replace. 
© COMPANION FLANGE 
@© DUST COVER 
@ DISC SPRING Replace 
(8) DRIVEN SHAFT LOCKNUT Replace. 
@ TRANSFER DRIVEN GEAR SHAFT 
BEARING INNER RACE 
@) BEARING OUTER RACE 
(2) TRANSFER SPACER 
@ O-RING Replace. 
DRIVEN GEAR THRUST SHIM Selective part 
@) DOWEL PIN 
DOWEL PIN 
() SPECIAL SEAL Replace. 
TRANSFER HOUSING 
TRANSFER DRIVE GEAR 
BEARING INNER RACE 
@) BEARING OUTER RACE 
@ O-RING Replace. 
@) TRANSFER THRUST SHIM Selective part 
TRANSFER L. SIDE COVER 
@) L. SIDE COVER PROTECTOR 
OIL SEAL Replace. 
@ SET RING, 80 mm Selective part 
BEARING OUTER RACE 
BEARING INNER RACE 
OIL SEAL Replace. 
@) OIL SEAL Replace. 
@) NEEDLE BEARING 
@3 DIFFERENTIAL ASSEMBLY 


TORQUE SPECIFICATIONS 





12 N-m (1.2 kg-m, 9 Ib-ft} 

14 N-m (1.4 kg-m, 10 Ib-ft) 

26 N-m (2.6 kg-m, 19 lb-ft) 

45 N-m (4.5 kg-m, 33 lb-ft) 
120-230 N-m 

(12.0—23.0 kg-m, 87-166 lb-ft) 





| Ref. No | Torque Value Bolt Size 











@ Model without ABS 

@ LOCK BOLT 

62) LOCK WASHER Replace. 

63) SPECIAL BOLT 

@) 2WD « 4WD SELECTOR LEVER 

6) SELECTOR LEVER STAY 

2WD «~ 4WD SELECTOR CAM 

G) O-RING Replace. 

TRANSFER SHAFT 

NEEDLE BEARING Separate type 
TRANSFER SHAFT DRIVEN GEAR 

SNAP RING 

SPRING RETAINER 

RETURN SPRING 

TRANSFER SHAFT DRIVEN GEAR DISTANCE COLLAR 
DRIVE GEAR THRUST SHIM Selective part 
2WD «~ 4WD SELECTOR 

2WD ~ 4WD SELECTOR FORK 


@ Model with ABS 
TRANSFER SHAFT/DRIVEN GEAR 








Remarks 


Special Bolt 


Driven Gear Shaft Locknut 
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R. Side Cover 


Removal 





NOTE: 
® Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 
@ When removing the transmission R. side cover, replace the following: 
@ R. side cover gasket 
@ Lock washers 
® O-rings 
® Each shaft locknut 
@ Sealing washers 
@ Clean the old countershaft and sub-shaft locknuts, they are used when installing the parking gear and sub-shaft 1st gear. 













6 x 1.0 mm 
i rf 11 olts 
i [ i R. SIDE COVER 
STOPPER MOUNT ) 
BRACKET 
1ST CLUTCH 
R. SIDE COVER GASKET 
SUB-SHAFT 
LOCKNUT 
_MAINSHAFT LOCKNUT 
DISC SPRING Left-hand threads 


PARKING BRAKE LEVER 
PARKING BRAKE 









ee 


E cl» ) 
SUB-SHAFT __ rE Ni 
1ST GEAR “xR! 


COUNTERSHAFT 
LOCKNUT 










eID a 
— . PARKING GEAR 
Tae 
THROTTLE CONTROL ==" Gk ie 
LEVER | > ; 
es) i) ~~ COUNTERSHAFT 





MAINSHAFT 1ST GEAR :- 


TRANSMISSION MOUNT 
BRACKET 





ATF LEVEL GAUGE — 
JOINT BOLTS 


SEALING WASHER 
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Remove the transmission mount bracket and stop- 
per mount. 


Remove the 11 bolts securing the R. side cover, then 
remove the cover. 


Slip the special tool onto the mainshaft. 
Engage the parking brake pawl with the parking gear. 
MAINSHAFT 


HOLDER 
07923—6890202 





MAINSHAFT 


Pry the lock tabs of the mainshaft and countershaft 
locknuts. 


NOTE: Clean the old countershaft locknut, it is used 


when installing to press the parking gear on the coun- 
tershaft. 


Cut the lock tab of the sub-shaft lock-nut using a 
chisel as shown. 


CAUTION: Keep all of the chiseled particles out of 
the transmission. 


NOTE: Clean the old sub-shaft locknut, it is used 


when installing to press the parking gear on the 
sub-shaft. 


STOPPER PIN 





SUB-SHAFT 
1ST GEAR 


7. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


. Remove the each shaft locknut. 


. Remove the special tool from the mainshaft after 


Align the hole of the sub-shaft 1st gear with the hole 
of the transmission housing, then insert a pin to lock 
the sub-shaft while removing the sub-shaft locknut. 


CHISEL 





removing the locknuts. 


Remove the 1st clutch, thrust washer, thrust nee- 
dle bearing, needle bearing and 1st gear from the 
mainshaft. 


Remove the parking brake pawl. 
Remove the parking gear using a puller from the 
countershaft as shown. Then remove the counter- 


shaft 1st gear, needle bearing and 1st gear collar. 


Remove the sub-shaft 1st gear using a puller from 
the sub-shaft as shown. 










EP 


iP "; 
A PO: 


PARKING GEAR SUB-SHAFT 1ST GEAR 





Remove the thrust washer and 1st gear collar from 
the mainshaft, and needle bearing and 1st gear col- 
lar from the countershaft. 


Remove the parking brake pawl, spring, shaft, and 
stopper from the housing. 


Remove the parking brake lever from the control 
shaft. 


Remove the throttle control lever and spring from the 
throttle control shaft. 


Remove the ATF cooler pipes and ATF level gauge. 
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Transmission Housing 





Removal —: 






TRANSMISSION HOUSING 


CHANGE COVER 
GASKET 








CHANGE COVER 





CONTROL LEVER 






MAINSHAFT 
SUB-ASSEMBLY. 












COLLAR 


id 


ae 


NEEDLE BEARING 


SHIFT FORK 





‘REVERSE SELECTOR 


COUNTERSHAFT 
SUB-ASSEMBLY 






Nee 
aes, DIFFERENTIAL 
ASSEMBLY 





14-376 


NOTE: 

















Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 

Blow out all passages. 

When removing the transmission housing, replace the 
following: 

@ Transmission housing gasket 

@ Change cover gasket 

@ Lock washer 


Remove the transmission under guard. 

Remove the change cover. 

Remove the 1 bolt securing the control shaft rod, 
then remove the control lever from the transmission 
housing. 


Remove the transmission housing mounting bolts. 


Align the spring pin with the transmission housing 
groove by turning the control shaft. 


install the special tool on the transmission housing, 
then remove the housing as shown. 


HOUSING PULLER 
CLUTCH O7HAC—PK40100 
FEED : 


CC 


GROOVE 


. Remove the reverse gear collar and needle bearing- 


from the countershaft. 


. Remove the lock bolt securing the shift fork, then 
remove the fork with the reverse selector from the 


countershaft. 


. Remove the mainshaft 


MAINSHAFT 





10. Remove the differential assembly. 






and countershaft together. 


COUNTERSHAFT 
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Torque Converter Housing/Valve Body 
Removal 


















2ND ACCUMULATOR 
BODY 6 x 1.0 mm 3 BOLTS 


6 x 1.0 mm 6 Bolts OIL FEED PIPE 


i 


LOCK-UP VALVE BODY 6 x 1.0 mm 7 Bolts 
LOCK-UP SEPARATOR PLATE 


6 x 1.0 mm 


















CG 


SERVO DETENT BASE/ 


REGULATOR VALVE BODY ACCUMULATOR COVER 






id 
\ 


CQ 


CONTROL SHAFT 


STATOR SHAFT 


as 5 6 x 1.0 mm 6 Bolts 
2 BAFFLE PLATE 


6 x 1.0 mm 
4 BOLTS 


& 


Aa 
MAIN VALVE BODY Pe OE i 
OEE, ag, Ww i 
OlL PUMP DRIVEN \ Zi eucy ppb ae 
GEAR SHAFT os Se jr me 


of es COTTER PIN : 
eer 

he SERVO SEPARATOR 
are als, Big tly PLATE 

& oe NS 


MAIN SEPARATOR —™ “\=:~22.” OIL PUMP GEARS 


PLATE | aS 
of 







THROTTLE ADJUSTING 
~ BOLT 
Do not remove and adjust. 


SECONDARY VALVE BODY 
> —~-— DOWEL PIN 


“\_ sECONDARY SEPARATOR 
PLATE 


ATF STRAINER 
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NOTE: 


®@ Clean al! parts thoroughly in solvent or carburetor 


10. 


11. 


12. 


13. 


14. 





. Remove the ATF strainer. 


cleaner and dry with compressed air. 
Blow out all passages. 


When removing the valve body replace the following: 


® O-rings 

@ Lock washers 
@ Filter 

@ Cotter pin 


. Remove the oil feed pipes. 
. Remove the baffle plate. 


. Remove the 7 bolts securing the servo detent 


base/accumulator cover, then remove the servo de- 
tente base/accumulator cover. 


. Remove the 6 bolts securing the servo body, then 


remove the servo body and separator plate. 


. Remove the secondary valve body and separator 


plate. 


. Remove the 6 bolts securing the lock-up valve body, 


then remove the lock-up valve body and separator 
plate. 


. Remove the 1 bolt securing the regulator valve body, 


then remove the regulator valve body and stopper. 


. Remove the stator shaft and stopper shaft. 


. Remove the cotter pin from the control shaft. 


Remove the roller pin from the manual valve, then 
remove the control shaft. 


Remove the 3 bolts securing the 2nd accumulator 
body, then remove the 2nd accumulator body. 


Remove the 4 bolts securing the main valve body, 
then remove the main valve body. 


Remove the oil pump driven gear shaft, then remove 
the oil pump gears. 


Remove the main separator plate with the 1 dowel 
pin. 
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Valve Caps 


Description 


@ Caps with one projected tip and one flat end are in- 
stalled with the flat end toward the spring. 

@ Caps with a projected tip on each end are installed 
with the smaller tip toward the spring. The small tip 
is a spring guide. 


Toward outside of valve body. 


Cc 
—) 


Toward spring. 


@ Caps with one projected tip and hollow end are in- 
stalled with the tip toward the spring. The tip is a 
spring guide. 


Toward outside of valve body. 


os 


Toward spring. 
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@ Caps with hollow ends are installed with the hollow 
end away from the spring. 

@ Caps with notched ends are installed with the notch 
toward the spring. 

@ Caps with flat ends and a hole through the center are 
installed with the smaller hole toward the spring. 


Toward outside of valve body. 


S96e 


Toward spring. 


@ Caps with flat ends and a groove around cap are in- 
stalled with the groove side toward the spring. 


Toward outside of valve body. 


2 


Toward spring. 


Valve Body 
Repair 


NOTE: This repair is only necessary if one or more of 
the valves in a valve body do not slide smoothly in their 
bores. You may use this procedure to free the valves in 
the valve bodies. 


1. Soak a sheet of #600 abrasive paper in ATF for 
about 30 minutes. 


2. Carefully tap the valve body so the sticking vaive 
drops out of its bore. 


CAUTION: It may be necessary to use a small 
screwdriver to pry the valve free. Be careful not to 
scratch the bore with the screwdriver. 


3. Inspect the valve for any scuff marks. use the ATF- 
soaked #600 paper to polish off any burrs that are 
on the valve, then wash the valve in solvent and dry 
it with compressed air. 


4. Roll up half a sheet of ATF-soaked paper and insert 
it in the valve bore of the sticking valve. 
Twist the paper slightly, so that it unrolis and fits 
the bore tightly, then polish the bore by twisting the 
Paper as you push it in and out. 


CAUTION: The valve body is aluminum and doesn’t 
require much polishing to remove any burrs. 


ATF-soaked 
#600 abrasive CoS 
paper Se 





Remove the #600 paper and thoroughly wash the 
entire valve body in solvent, then dry with com- 
pressed air. 


Coat the valve with ATF then drop it into its bore. 


It should drop to the bottom of the bore under its 
own weight. If not, repeat step 4, then retest. 


VALVE 





Remove the valve and thoroughly clean it and the 
valve body with solvent. Dry all parts with com- 
pressed air, then reassemble using ATF as a 
lubricant. 
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Valve 


Assembly 

NOTE: Coat all parts with ATF before assembly. @ Set the spring in the valve and install it in the valve 
body. Push the spring in with a screwdriver, then in- 

@ Install the valve, valve spring and cap in the valve body stall the spring seat. 

and secure with the roller. 
ROLLER 
SPRING SEAT 

SPRING 





VALVE BODY 





ROLLER 


VALVE BODY 


‘ 
\ 


Ses VALVE 


‘es 


G 
xe 
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®@ Set the valve spring in the valve and install it in the @ Install the manual valve in the direction shown, then 
valve body. Push the spring in with a screwdriver, install the spring with the detent rollers. 
then install the spring seat. 


MANUAL VALVE 
SEAT Install in this direction. 





DETENT ROLLERS 


SPRING 





SCREWDRIVER 


@ Set the spring in the valve and install in the valve 
body. 
Install the spring with a screwdriver, then install the 
valve cap with the cutout aligned with the 
screwdriver. 





SCREWDRIVER 
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Main Valve Body 


Disassembly/Inspection/Reassembly 





NOTE: 

® Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-381. 
@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls, it may magnetize the balls. 


CHECK BALLS 


1-2 SHIFT VALVE 


VALVE CAP ta 
FILTERS 
® Replace. ORIFICE CONTROL 
2 VALVE 
| SPRING SEAT 
| = ° 
ZLs, SES 


(4 = MANUAL VALVE 
CA (s(can, = 
C? = 
Carn Roa 


Le L{7are 
ESS 7 CS 
Aap 


CTR 
uC CTE @ 






ROLLER 
@ 


0 









TaD) ae 6 x 16 


2-3 SHIFT VALVE ; ) ROLLER 
MAIN VALVE BODY \ 

N 

8 


3-4 SHIFT VALVE © ROLLER SPRING 


8 
(0. 


: as 
SPRING SEAT kg-m, 6 Ib-ft) 
COOLER RELIEF VALVE 


RELIEF VALVE 
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CHECK BALL 
No. of Coils 


CHECK BALL 


(OH 


© 
=o SQ 


Unit of length: mm (in) 


(6 a es SOR 
s | eee 


Peet SSS et 


Free Length 


35 
40 
35 
59 
36 
52 


VST 7 Log 

J gy, = aN A, [> nti OBA) 

SEES WAN SSE SSS SRS SRR SGD 
Eh: AMD HE E_ CQ AAEM EES DD SDAA ASSN GY 

I C Ce 


Standard (New) 


FILTERS 


AP hate RR = 
PSS SOGGY ALY / 


PSS CI 


an —s =, PT) CO 
ees “= 
a 2; S 
G5) 


OA wy? 
YY ir fe Li— Ni) Sh 
— Wgd au SMW p 


0) 
6) 
0) 
0 
1 








CHECK BALL 


Orifice control valve spring 


1—2 shift valve spring 
3—4 shift valve spring 


Cooler relief valve spring 


2—3 shift valve spring 
Relief valve spring 


CHECK_BALL 
MAIN VALVE BODY 
(Sectional View) 
SPRING SPECIFICATIONS 
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Oil Pump 


Inspection 
1. Install the pump gears and shaft in the main valve 2. Install the oil pump shaft and measure the side clear- 
body. ance of the drive and driven gears. 


Pump Gears Side (Radial) Clearance: 
Standard (New): Drive gear 
0.240—0.266 mm 
{(0.009—0.010 in) 
Driven gear 
0.063—0.088 
(0.002—0.003 in) 





CHAMFER GROOVE 








DRIVEN GEAR 






Grooved and chamfered 
side faces separator 
plate. 










DRIVE GEAR 
Inspect teeth for 
wear or damage. 


3. Measure the thrust clearance of the driven gear-to- 
main valve body. 


DRIVEN GEAR DRIVEN GEAR 


Drive/Driven Gear thrust (Axial) Clearance: 

Standard (New): 0.03—0.05 mm 
(0.001—0.002 in) 

Service Limit: 0.07 mm (0.0028 in) 


MAIN VALVE BODY 
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Regulator Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 


@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 


@ Replace valve body as an assembly if any parts are worn or damaged. 
@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-381. 


1. Hold the regulator spring cap in place while removing the lock bolt. Once the bolt is removed, release the spring 
cap slowly. 


CAUTION: The regulator spring cap can pop out when the lock bolt is removed. 
2. Reassembly is in the reverse order of disassembly. 


NOTE: 
@ Coat all parts with ATF. 


®@ Align the hole in the regulator cap with the hole in the valve body, press the spring cap into the body and tighten 
the lock bolt. 


@® 
REGULATOR VALVE 
TORQUE CONVERTER in 
CHECK VALVE = 


® 






6 x 1.0 mm 
12 Nm 
(1.2 kg-m, 
Aires SPRING CAP 
/ : 
REGULATOR VALVE BODY SCO 
@ 
LOCK-UP CONTROL VALVE | CAP 


SLEEVE 


ROLLER 
Unit of length: mm (in) 


SPRING SPECIFICATIONS 













Standard (New) 


Wire Dia. O.D. Free Length | No. of Coils | 







Spring 

















































Regulator valve spring A 1.8 (0.071) 14.7 (0.579) | 86.5 (3.406) ‘ 
Regulator valve spring B 1.8 (0.071) 9.6(0.378) | 44.0 (1.732) 
Stator reaction spring 5.5 (0.217) | 31.9 (1.256) | 30.3 (1.193) 
Lock-up control valve spring 0.8 (0.031) 6.6 (0.260) | 47.9 (1.886) 
Torque converter check valve spring 1.1(0.043) 8.4 (0.331) | 36.4 (1.433) 
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Secondary Valve Body 


Disassembly/Inspection/Reassembly 





NOTE: 

@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 

@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 

@ Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-381. 
®@ Coat all parts with ATF before reassembly. 


CAUTION: Do not use a magnet to remove the check balls; it may magnetize the balls. 










4-2 KICK-DOWN ® 
VALVE CPC VALVE SPRING SEAT 
MODULATOR VALVE 
@ 
CHECK BALLS 
4 Pcs. 
4—3 KICK-DOWN VALVE 
sy ‘S) 
é < SPRING SEAT 






SERVO CONTROL VALVE 


SLEEVE 


2ND ORIFICE CONTROL 
VALVE 


SECONDARY VALVE BODY 


4TH EXHAUST 
VALVE ROLLER 





14-388 

















CHECK BALLS 






ee a = SD 


WEA Tag —4Vaare 
Cr 


CHECK BALLS 


- SPRING SPECIFICATIONS Unit of length: mm (in) 


Standard (New) 





































2nd orifice control valve spring 0.8 (0.031) 6.6 (0.260) | 38.5 (1.516) 
4—2 kick-down valve spring 0.9 (0.035) 6.4 (0.252) | 42.7 (1.681) 
CPC valve spring 1.4 (0.055) 9.4 (0.370) 31.6 (1.244) 
Modulator valve spring 0.9 (0.035) 8.6 (0.339) 18.2 (0.717) 
4—3 kick-down valve spring 0.9 (0.035) 6.4 (0.252) | 42.7 (1.681) 
Servo control valve spring 1.0 (0.039) 8.1 (0.319) | 42.0 (1.654) 





4th exhaust valve spring 0.9 (0.035) 6.6 (0.260) | 37.0 (1.457) 
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Servo Body 


Disassembly/Inspection/Reassembly 





NOTE: 
®@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 


@ Blow out all passages. 

@ Replace valve body as an assembly if any parts are worn or damaged. 
®@ Coat all parts with ATF before reassembly. 

@ Replace the O-rings and filters. 








1ST ACCUMULATOR PISTON 


1ST ACCUMULATOR PISTON 





5 x 0.8 mm @ 
3 An 1ST-HOLD ACCUMULATOR 
(0.8 kg-m, 6 lb-ft) ©, PISTON 
MAGNET ae mm 
SLEEVE = SS (1.2 kg-m, 9 Ib-ft) 
: BAFFLE PLATE 
Coz 
= @: Cte Ca 
THROTTLE CAM (Een, 
STOPPER 6 
THROTTLE SHORT VALVE e 2 


THROTTLE LONG VALVE 





OIL FEED PIPE = 


4TH ACCUMULATOR PISTON 
3RD ACCUMULATOR PISTON y THROTTLE ADJUSTING BOLT 
qo Do not remove and adjust. 
SERVO VALVE/SHIFT FORK 
SHAFT 
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SPRING SPECIFICATIONS 





Throttle valve B spring 

Throttle valve B adjusting spring 
4th accumulator spring 

3rd accumulator spring 

1st-hold accumulator spring 

1st accumulator spring 





Unit of length: mm (in) 





1.6 (0.063) 
0.8 (0.031) 
3.5 (0.138) 
2.8 (0.110) 
3.2 (0.126) 
2.0 (0.079) 


Standard (New) 


8.5 (0.335) 
6.2 (0.244) 
18.6 (0.732) 
15.5 (0.610) 
24.3 (0.957) 
13.7 (0.539) 


41.3 (1.626) 
30.0 (1.181) 
77.0 (3.031) 
78.7 (3.098) 
59.5 (2.343) 
71.3 (2.807) 
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Lock-up Valve Body 


Disassembly/Inspection/Reassembly 


NOTE: 


®@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 
@ Replace vaLve body as an assembly if any parts are worn or damaged. 


® Check all valves for free movement. If any fail to slide freely, see Valve Body repair on page 14-381. 
® Coat all parts with ATF before reassembly. 


LOCK-UP SHIFT VALVE 





LOCK-UP VALVE BODY 


7? 
ae CAP 


LOCK-UP TIMING VALVE % a 
CO 


ROLLER 


SPRING SPECIFICATIONS Unit of length: mm (in) 


Standard (New) 
@) | Lock-up shift valve spring 1.1 (0.043) 8.1 (0.319) | 51.0 (2.001) 21.3 
@ | Lock-up timing valve spring : 0.9 (0.035) 5.6 (0.220) | 43.6 (1.717) 30.1 
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2nd Accumulator Body 
- Disassembly/Inspection/Reassembly 
NOTE: 


®@ Clean all parts thoroughly in solvent or carburetor cleaner and dry with compressed air. 
@ Blow out all passages. 


@ Coat all parts with ATF before reassembly. 


2ND ACCUMULATOR BODY 


@ 2ND ACCUMULATOR SPRING 





O-RING 
Replace. 


2ND ACCUMULATOR PISTON 


Replace. 


SPRING SPECIFICATIONS 


Unit of length: mm (in) 









Standard (New) 


Fis bie I Soba ieee uaa aro] 
2nd accumulator spring 2.7 (0.106) | 16.1 (0.634) | 88.4 (3.480) | 16.0 | 
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Mainshaft 


Disassembly/Inspection/Reassembly 


NOTE: 

® Lubricate all parts with ATF during reassembly. 

@ install thrust needle bearings with unrolled edge of bearing retainer facing washer. 

@ Inspect thrust needle and needle bearings for galling and rough movement. 

® Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


@® Locknut has left-hand threads. 















CIRCLIP 


THRUST NEEDLE 
BEARING 


ua 4TH/REVERSE 
3s 6©60.GEAR 









MAINSHAFT NEEDLE BEARINGS 
Check splines for ex- 
cessive wear or 
damage. 

Check bearing surface 
for scoring, scratches 
or excessive wear. 


4TH/REVERSE 
GEAR COLLAR 


THRUST NEEDLE 
a BEARING 


THRUST SHIM 


ASSEMBLY 


O-RINGS 
Replace. 
THRUST WASHER, 


36 x 51 mm —~__ 
Selective part 


Sng BEARING 


SEALING RING, 
29 mm 


NEEDLE BEARING 
SET RING 


BEARING 
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oo 1ST CLUTCH 
Cale) ASSEMBLY 
O-RINGS 


LOCKNUT 

19x 1.25 mm 

95 Nem 

(9.5 kg-m, 69 lb-ft} 
Left-hand threads 


Replace. 
THRUST WASHER 


THRUST NEEDLE 
BEARING 


NEEDLE BEARING 








1ST GEAR 
THRUST WASHER 
1ST GEAR COLLAR 


TRANSMISSION 
HOUSING BEARING 


2ND/4TH CLUTCH 


THRUST NEEDLE 


NEEDLE BEARING 
THRUST NEEDLE 


Inspection 


@ Clearance Measurement 


NOTE: Lubricate all parts with ATF during 


assembly. 


1. Remove the mainshaft bearing from the transmission 
housing (see page 14-413). 


Assemble the parts below on the mainshaft. 


NOTE: Do not assemble the O-rings 
inspecting. 





LOCKNUT 

1ST CLUTCH ASSEMBLY 
THRUST WASHER 

1ST GEAR COLLAR 


TRANSMISSION HOUSING 
BEARING 


THRUST SHIM 


4TH/REVERSE GEAR 
COLLAR 
THRUST SHIM 


2ND/4TH CLUTCH 
ASSEMBLY 
THRUST WASHER, 
36.5 x 51 mm 
Selective 


THRUST NEEDLE BEARING 
2ND GEAR 

NEEDLE BEARING 
THRUST NEEDLE BEARING 


MAINSHAFT 


while 


3. Torque the mainshaft locknut to 30 N-m (3.0 kg-m, 
22 Ib-ft). 


NOTE: Mainshaft locknut has left-hand threads. 








LOCKNUT 
30 Nem 
(3.0 kg-m, 22 Ib-ft) 


4. Hold the 2nd gear against the 2nd clutch. 
Measure the clearance between the 2nd gear and 
the 3rd gear with a feeler gauge. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


STANDARD: 0.05—0.13 mm (0.002—0.005 in) 


3RD GEAR 2ND GEAR 





FEELER GAUGE 2ND CLUTCH 


THRUST WASHER, 
36.5 x 51 mm 







3RD GEAR 


2ND GEAR 


(cont'd) 
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Mainshaft 


Inspection (cont'd) 





5. If the clearance is out of tolerance, remove the 
thrust washer and measure the thickness. 


THRUST WASHER 


Select and install a new washer then recheck. 


THRUST WASHER 36.5 x 51 mm 
Part Number Thickness 


90441-PC9-010 3.50 mm (0.138 in) 
[ieee neers 3.55 mm (0.140 in) 
90443-PC9-010 3.60 mm (0.142 in) 
90444-PC9-010 3.65 mm (0.144 in) 
90445-PC9-010 3.70 mm (0.146 in) 
90446-PC9-010 3.75 mm (0.148 in) 
90447-PC9-010 3.80 mm (0.150 in) 
90448-PC9-010 3.85 mm (0.152 in) 
90449-PC9-010 3.90 mm (0.154 in) 
































After replacing the thrust washer, make sure the 
clearance is within tolerance. 
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Countershaft 
Disassembly/Inspection/Reassembly 


NOTE: 

@ Lubricate all parts with ATF before reassembly. 

® Install thrust needle bearings with unrolled edge ofbearing retainer facing washer. 

@ Inspect thrust needle and needle bearings for gailingand rough movement. 

® Before installing the O-rings, wrap the shaft splineswith tape to prevent damaging the O-rings. 


LUCKNUT 

23 x 1.25 mm 

140 —- 0 > 140 N-m 
(14.0 > 0 > 14.0 kg-m, 
101 — O > 101 lb-ft) 


REVERSE GEAR 
COLLAR 


NEEDLE BEARING 
REVERSE GEAR 


PARKING GEAR 


ONE-WAY CLUTCH 
ASSEMBLY 


1ST GEAR 


REVERSE 
SELECTOR HUB 
NEEDLE BEARING 


4TH GEAR 
1ST GEAR COLLAR 


NEEDLE BEARING 
TRANSMISSION 


HOUSING BEARING 





DISTANCE COLLAR, 28 mm 





Selective part S72 
2ND GEAR 
CANT 
CoS 
5 my 
ZU = THRUST NEEDLE 
SOTTERS eT BEARING 
3RD GEAR 


NEEDLE BEARING 
THRUST NEEDLE BEARING 


SPLINED WASHER 
Selective part 


3RD CLUTCH ASSEMBLY 


O-RINGS 
Replace. 





COUNTERSHAFT 

Check splines for excessive wear or damage. 
Check bearing surface for scoring, scratches or 
excessive wear. 
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Countershaft 
Inspection 





















® Clearance Measurement 3. Torque the countershaft locknut to 30 N-m (3.0 kg- 
m, 22\|b-ft). 
NOTE: Lubricate all parts with ATF during assembly. 


1. Remove the countershaft bearing from the transmis- 



















sion housing (see page 14-413). = NS 
S Ns 
2. Assemble the parts below on the countershaft. N NS 
S Wo 
NOTE: Do not assemble the O-rings while in- S NE 
specting. NS Na 
N SS 
Ss S= 
> 
LOCKNUT LOCKNUT 
30 N-m 
(3.0 kg-m, 22 lb-ft) 
PARKING GEAR/1ST GEAR 
py’ ONE-WAY CLUTCH ASSEMBLY 
NEEDLE BEARING 4. Measure the clearance between the 4th gear and the 
Aottan reverse selector hub with a feeler gauge. 
EAR LLA 
REVERSE GEAR oe ens 
COLLAR ss TRANSMISSION HOUSING NOTE: Take measurements in at least three places 
BEARING and take the average as the actual clearance. 
REVERSE SELECTOR HUB STANDARD: 0.05—0.13 mm (0.002—0.005 in) 
4TH GEAR 
4TH GER REVERSE 
NEEDLE BEARING SELECTOR 
ft DISTANCE COLLAR, 28 mm a 
Qi Selective S= 
wae NF 
or 2ND GEAR NG 
cS a THRUST NEEDLE BEARING N= 
Serr oe Na 
é = 
SS Cy 3RD GEAR NG 
S2zertysS : KN 
1eDy NEEDLE BEARING Sz 
SS 


! THRUST NEEDLE BEARING 


2 a Selective 28 mm 


a 3RD CLUTCH ASSEMBLY 








i 









WLM 


DISTANCE COLLAR, 
28 mm 







4TH GEAR _REVERSE 
SELECTOR 


HUB 
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Measure the clearance between the 3rd gear and 
2nd gear with a feeler gauge, with the feeler gauge 
from step 4 between the 4th gear and reverse 
selector hub. 


—1. Measure the clearance with the 3rd gear 
pushed towards the 3rd clutch. 


—2. Measure the clearance with the 3rd gear 
pushed towards the 2nd gear. 


NOTE: Take measurements in at least three places 
and take the average as the actual clearance. 


—3. Subtract the measurements of step 2 from 
step 3 and you have the clearance between 
the 3rd gear and 2nd gear. 


STANDARD: 0.05—0.13 mm (0.002—0.005 in) 


4TH GEAR 
3RD GEAR 


2ND GEAR 


REVERSE 






3RD CLUTCH 
ASSEMBLY 


SPLINED WASHER 


28 mm 





3RD GEAR 2ND GEAR 


SELECTOR HUB 


DISTANCE COLLAR, 


8. 


If the clearance is out of tolerance, remove the 
splined washer and/or distance collar and measure 
the thickness and/or the width. 


Select and install a new distance collar then 
recheck. 


DISTANCE COLLAR 28 mm 
















Part Number Thickness 


No. 

| 1 | 90503—Pc9—000 
39.10 mm (1.539 in) 
90507—PC9—000 
rs | 90508 —Pc8—000 [38.05 mm (1.537 in) 
| 6 | 90509—PC9—000 {39.15 mm (1.541 in) 
39.25 mm (1.545 in) 
| 8 | 90511—PC9—000 | 38.90 mm (1.531 in)| 
re | 20812—Pce000 [36.95 mm 11599 


After replacing the distance collar, make sure the 
clearance is within tolerance. 
























. Select and install a new splined washer then 


recheck. 


SPLINED WASHER 35 x 52 mm 


1; 90411—PA9—010 | 3.00 mm (0.118 in) 
2} 90412—PA9—010 | 3.05 mm (0.120 in) 


90413—PA9—010 | 3.10 mm (0.122 in) 














4] 20413—pate—010 | 3.10 mm (0.122 in | 
[5 90415—PA@—010 | 3.20 mm (0.126 in| 
| 6| 90418—PA9—000 | 3.25 mm (0.128 in) 
8| 90420—PA9—000 | 3.35 mm (0.132 in) 


9} 90421—PA9—000 |} 3.40 mm (0.134 in) 
10} 90423—PA9—000 | 2.90 mm (0.114 in) 


90424—PA9—000 | 2.95 mm (0.116 in) 





































. After replacing the splined washer, make sure the 


clearance is within tolerance. 
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One-way Clutch/Parking Gear 


Disassembly and Inspection 


1. Separate the countershaft 1st gear from the park- 
ing gear by turning the parking gear in the direction 
shown. 


PARKING GEAR 





COUNTERSHAFT 1ST GEAR 


2. Remove the one-way clutch by prying it up with the 
end of a screwdriver. 


COUNTERSHAFT 
1ST GEAR 


ONE-WAY CLUTCH 
NOTE: Install in this 
direction. 


ONE-WAY CLUTCH 


COUNTERSHAFT 
1ST GEAR 






SCREWDRIVER 
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Inspect the parts as follows: 


Inspect the parking _ = 
gear for wear or en ae 
scoring. GQ 


Inspect the one-way 
clutch for damage or 
faulty movement. 


Inspect the counter- 
shaft 1st gear for wear 
or scoring. 





3. After the parts are assembled, hold the counter- 
shaft 1st gear and turn the parking gear in direction 
shown to be sure it turns freely. 


PARKING GEAR 





COUNTERSHAFT 1ST GEAR 


Sub-shaft 


Disassembly/Inspection/Reassembly 


NOTE: 

® Lubricate all parts with ATF before reassembly. 

® Install thrust needle bearings with unrolled edge of bearing retainer facing washer. 

@ Inspect thrust needle and needle bearings for galling and rough movement. 

® Before installing the O-rings, wrap the shaft splines with tape to prevent damaging the O-rings. 


1. Remove the snap ring and guid plate. 
2. Remove the sub-shaft, 1st-hold clutch assembly and 4th gear assembly. 


3. Assemble the sub-shaft in the reverse order of removal. 


TRANSMISSION HOUSING 


<— > BEARING 
CCD p ee 


1ST-HOLD CLUTCH 
a ASSEMBLY 


~~ GD 7 
A 






SUB-SHAFT 
Check splines for excessive 

wear or damage. 

Check bearing surface for scoring, 
scratches or excessive 


wear. 
NEEDLE BEARING ors 
GUIDE PLATE 


SNAP RING 





Nae THRUST NEEDLE 
ry $ + BEARING 


7 NEEDLE BEARING 








= g———— 4TH GEAR 


THRUST NEEDLE BEARING 
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Clutch 


Illustrated Index 


1ST CLUTCH 


SNAP RING CLUTCH DISCS 
{ Standard thickness: 
1.94 mm (0.076 in) 
CIRCLIP 
SPRING RETAINER 
RETURN SPRING 
CLUTCH PISTON 


Q-RINGS 
Replace. 
CLUTCH DRUM 


CLUTCH END f) 
PLATE 
CLUTCH PLATES 


Standard thickness: 
1.6 mm (0.063 in) 


S 








3RD CLUTCH 







CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 


CLUTCH END PLATE 


SNAP RING 


CLUTCH DRUM 


O-RINGS 
Replace 
CLUTCH PISTON 
RETURN SPRING 


SPRING RETAINER 
CIRCLIP 


CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 


14-402 








2ND/4TH CLUTCH 


CLUTCH DISCS 
Standard thickness: 
CIRCLIP 1.94 mm (0.076 in) 


CLUTCH END PLATE 
SNAP RING 


SPRING RETAINER 





CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 


DISC SPRING ¢.UTCH PISTON 


. 2ND CLUTCH DRUM 
/ ATH CLUTCH DRUM 
‘ty 
‘Wy 
RETURN eee 


O-RINGS 
Replace. 


ee ( RETURN SPRING 
( ‘oe 
O-RINGS Com 






Replace. 


CLUTCH PLATES 
Standard thickness: CLUTCH PISTON 
2.0 mm (0.079 in) 





SNAP RING 


CLUTCH END PLATE 


CLUTCH DISCS 


Standard thickness: 
1.94 mm (0.076 in) CIRCLIP SPRING RETAINER (cont’d) 
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Clutch 


Illustrated Index (cont'd) 


1ST-HOLD CLUTCH 


CLUTCH END PLATE 


CLUTCH PLATES 
Standard thickness: 
2.0 mm (0.079 in) 


SNAP RING 


CIRCLIP 


SPRING RETAINER 
RETURN SPRING 
DISC SPRING 









PISTON 


CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 


Replace. 





CLUTCH DRUM 
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Clutch 


Disassembly 


1. 





2. 


Remove the snap rings, then remove the clutch end 
plate, clutch discs and plates. 


SCREWDRIVER 






Remove the disc spring. 


NOTE: For 1st-hold, and 2nd clutches 


DISC SPRING 


Ta 2ND CLUTCH 


DISC SPRING 





1ST-HOLD CLUTCH 


3. Install the special tools as shown. 


CLUTCH SPRING 
COMPRESSOR SET 
O7LAE—PX40000 CLUTCH SPRING 


COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 






CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
O7GAE—PG40200 


CLUTCH SPRING 
COMPRESSOR 

S we ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


(cont'd) 
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Clutch 


Disassembly (cont'd) 


CAUTION: If either end of the compressor attachment 
is set over an area of the spring retainer which is unsup- 
ported by the return spring, the retainer may be 


damaged. 





Set here. 


4. Compress the clutch return spring. 


Do not set here. 


CLULTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 
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CLUTCH RETURN SPRING 


Remove the circlip. Then remove the special tools, 
spring retainer and return spring. 





CIRCLIP 


Wrap a shop towel around the clutch drum and ap- 
ply air pressure to the oil passage to remove the 
piston. Place a finger tip on the other end while ap- 
plying air pressure. 


COMPRESSED AIR 
OIL PASSAGE HOSE NOZZLE 










Reassembly 


NOTE: 4. Install the piston in the clutch drum. Apply pressure 
®@ Clean ali parts thoroughly in solvent or carburetor and rotate to ensure proper seating. 

cleaner, and dry with compressed air. 
@ Blow out all passages. NOTE: Lubricate the piston O-ring with ATF before 
@ Lubricate all parts with ATF before reassembly. installing. 
1. Inspect for a loose check valve. CAUTION: Do not pinch O-ring by installing the 


piston with force. 


CHECK VALVE 
PISTON alt 





PISTON 


2. Install a new O-ring on the clutch piston. 





3. Be sure that the disc spring is securely staked. CLUTCH DRUM ATs 


NOTE: Fer tetgid andystt:clutehes: 5. Install the return spring and spring retainer and 


position the circlip on the retainer. 
O-RINGS 


RETAINER CIRCLIP 
CLUTCH PISTON 


DISC SPRING 





RETURN SPRING 


(cont’d) . 
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Clutch 


Reassembly (cont’d) 





6. Install the special tools as shown. CAUTION: If either end of the compressor attach- 
CLUTCH SPRING ment is set over an area of the spring retainer 
COMPRESSOR SET which is unsupported by the retainer spring, the re- 
O7LAE—PX40000 tainer may be damaged. 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 


G7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7HAE—PL50100 





Set here. Do not set here. 






CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


7. Compress the clutch return spring. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
~~ COMPRESSOR 

ATTACHMENT 

O7HAE—PL50100 





i>) 
CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 
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8. Install the circlip. 





CIRCLIP 


9. Remove the special tools. 
10. Instail the disc spring. 


NOTE: 
@ For 1st-hold and 2nd clutches. 


® Install the disc spring in the direction shown. 


DISC SPRING 





2ND CLUTCH 


DISC SPRING 





1ST-HOLD CLUTCH 


11. Soak the clutch discs thoroughly in ATF for a 
minimum of 30 minutes. 


12. Starting with a clutch plate, alternately install the 
clutch plates and discs. Install the clutch end plate 
with flat side toward the disc. 


NOTE: Before installing the plates and discs, make 
sure the inside of the clutch drum is free of dirt or 
other foreign matter. 





DISCS AND PLATES END PLATE 


13. Install the snap ring. 





SCREWDRIVER 


(cont'd) 
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Clutch 


Reassembly (cont'd) 


14. Measure the clearance between the clutch end 
plate and top disc with a dial indicator. Zero the dial 
indicator with the clutch end plate lowered and lift 
it up to the snap ring. The distance that the clutch 
end plate moves is the clearance between the 
clutch end plate and top disc. 


NOTE: Measure at three locations. 


End Plate-to-Top Disc Clearance: 













Clutch 
1st 


Service Limit 
0.65—0.85 mm (0.026—0.033 in) 



















2nd 0.65—0.85 mm (0.026—0.033 in) 
3rd 0.40—0.60 mm (0.016—0.024 in) 
4th 0.40—0.60 mm (0.016—0.024 in) 
1st-Hold 0.50—0.80 mm (0.020—0.031 in) 


TOP DISC 


END PLATE 
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15. If the clearance is not within the service limits, 
select a new clutch end plate from the following 


table. 


NOTE: If the thickest clutch and plate is installed, 
but the clearance is still over the standard, replace 
the clutch discs and clutch plates. 


1ST, 2ND, 3RD and 4TH CLUTCH 


Plate No. Part Number 


Thickness 





22552 —PC9—O000 
22553—PC9—000 
22554 —PC9—O000 
22555—PC9—000 
22556 —PC9 —000 
22557 —PC9—000 
22558 —PC9—000 
22559 —PC9—000 
22560—PC9—000 
22561—PC9—000 
22562—PC9—000 
22563—PC9—O000 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


1ST-HOLD CLUTCH 





22551—PS5—003 
22552—PS5—003 
22553—PS5— 003 
22554—PS5—003 
22555—PS5—003 
22556—PS5—003 
22557—PS5—003 










PLATE NUMBER 


‘ 


END PLATE 


t 
22551 —PC9—000 





2.4 mm (0.094 in) 
2.5 mm (0.098 in) 
2.6 mm (0.102 in) 
2.7 mm (0.106 in) 
2.8 mm (0.110 in) 
2.9 mm (0.114 in) 
3.0 mm (0.118 in) 
3.1 mm (0.122 in) 
3.2 mm (0.126 in) 
3.3 mm (0.130 in) 
2.1 mm (0.082 in) 
2.2 mm (0.086 in) 
2.3 mm (0.090 in) 





2.1 mm (0.082 in) 
2.2 mm (0.086 in) 
2.3 mm (0.090 in) 
2.4 mm (0.094 in) 
2.5 mm (0.098 in) 
2.6 mm (0.102 in) 
2.7 mm (0.106 in) 







+ Thickness 
fe 


a 


Torque Converter Housing Bearings 
Mainshaft Bearing Replacement 


1. Remove the mainshaft bearing and oil seal using the 3. Install the new oil seal flush with the housing using 
special tools as shown. the special tools as shown. 


DRIVER 
07749—0010000 





ADJUSTABLE BEARING 
REMOVER SET ATTACHMENT, 72 x 75 mm 
07JAC—PH80000 07746—0010600 





2. Drive in the new mainshaft bearing until it bottoms 
in the housing, using the special tools as shown. 


DRIVER 
07749—0010000 





ATTACHMENT, 62 x 68 mm 
07746— 0010500 
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Torque Converter Housing Bearings 


Countershaft Bearing Replacement 


1. Remove the countershaft bearing using the special 
tool. 


ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC —PH80000 


2. Replace the oil guide plate. 


3. Drive the new bearing into the housing using the spe- 
cia] tools as shown. 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


hee 


[> 


< 


C= 
Cs 


O0—0.03 mm 
(0.001 in) 


OIL GUIDE PLATE 
Replace. 
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Transfer Shaft Bearing Replacement 


1. Remove the transfer shaft bearing. 


ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 


2. Drive the new bearing flush with the housing. 


DRIVER 
07749 ~0010000 


ATTACHMENT 
72 x 75 mm 
07746—0010600 





Transmission Housing Bearings 


Mainshaft/Countershaft Bearing Replacement 


1. To remove the mainshaft and countershaft bear- 
ings from the transmission housing, expand each 
snap ring with snap ring pliers, then push the bear- 
ing out using the special tools and a press as 
shown. 


NOTE: Do not remove the snap rings unless it’s 
necessary to clean the grooves in the housing. 


SNAP RING PLIERS 
PRESS 07LGC—0010100 


DRIVER 
07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 





MAINSHAFT BEARING 


DRIVER 
07749—0010000 


ATTACHMENT 

¢ MAINSHAFT 
ATTACHMENT, 
72x 75 mm 
07746—0010600 


* COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746—0010500 





TRANSMISSION 
HOUSING 


2. Expand each snap ring with snap ring pliers, insert 
the new bearing part-way into the housing using 
the special tools and a press as shown. Install the 
bearing with the groove facing outside the housing. 


NOTE: Coat all parts with ATF. 


3. Release the pliers, then push the bearing down into 
the housing until the ring snaps in place around it. 


ORIVER 
07749—0010000 


ATTACHMENT 

¢ MAINSHAFT 
ATTACHMENT, 
72x75 mm 
07746—0010600 






¢ COUNTERSHAFT 
ATTACHMENT, 
62 x 68 mm 
07746—0010500 


GROOVE 


4. After installing the bearing verify the following: 


@ The snap ring is seated in the bearing and hous- 
ing grooves. 

@ The snap ring operates. 

@ The ring end gap is correct. 


END GAP: 0—7 mm 


(O—0.28 in) 
ZIN 
SNAP RING 


14-413 


Transmission Housing Bearing 
Sub-shaft Bearing Replacement 

1. To remove the sub-shaft bearing from the transmis- 

sion housing, expand the snap ring with snap ring 


pliers, then push the bearing out using the special 
tools and a press as shown. 


NOTE: Do not remove the snap ring unless it’s 
necessary to clean the groove in the housing. 


PRESS 






DRIVER 
07749—0010000 


SNAP RING 
PLIERS 





g O07LGC-0010100 
Noe ~*~ 
ATTACHMENT, SNAP RING 
62 x 68 mm 


07746—0010500 


DRIVER 


ee 07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 






TRANSMISSION 
HOUSING 


14-414 


Expand the snap ring with snap ring pliers, insert 
the new bearing part-way into the housing using 
the special tools and a press as shown. Install the 
bearing with the groove facing outside the housing. 


NOTE: Coat all parts with ATF. 


Release the pliers, then push the bearing down into 
the housing until the ring snaps in place around it. 


DRIVER 
Lae 07749—0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 





GROOVE 


After installing the bearing verify the following: 
@ The snap ring is seated in the bearing and hous- 
ing grooves. 


@ The snap ring operates. 
@ The ring end gap is correct. 


END GAP: 0O—7 mm 
(O0—0.28 in) 


ers 


SNAP RING 


Sub-shaft Bearing 


Replacement 





1. Remove the subshaft bearing 


ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC —PH80000 


TRANSMISSION 
HOUSING 


fan) 


2. Drive in the new bearing until it bottoms in the 
housing. 


DRIVER 
07749—0010000 


ATTACHMENT 
37 x 40 mm 
07746—0010200 





Transfer Shaft 
Bearing Outer Race 
Replacement - 


xe} 


1. Remove the transfer bearing outer race. 


ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC—PH80000 


TRANSMISSION 
HOUSING 


Drive in the new bearing outer race until it bottoms 
in the housing. 


NOTE: The bearing inner race and outer race should 
be replaced as a pair. 


DRIVER 
07749—0010000 


ATTACHMENT 
37 x 40 mm 
07746 —0010200 


Reverse Idler Gear 
Installation — 


1. Assemble the reverse idle bearing holder. 


NOTE: Align the hole in the shaft with the spring. 


REVERSE IDLER BEARING HOLDER 


RETAINING 
BOLT 
27 N-m (2.7 kg-m, 20 lb-ft) 


WASHER 


Of 
®* 


REVERSE se 
GEAR SHAFT 


STEEL BALL aa 


2. Install the reverse idler gear. 


NOTE: Install the reverse idler gear so that the larger 
chamfer on the shaft bore faces the torque converter 
housing. 





REVERSE IDLER GEAR 
Inspect teeth for wear. 


Chamfered end 


3. Install the needle bearing into the idle gear. 


4. Install the reverse idler bearing holder into the trans- 
mission housing. 


14-416 


5. Tighten the reverse idler bearing holder bolts. 


6. Install the spring and the tighten the retaining bolt 
and washer. 


6x 1.0 mm 
12 N-m (1.2 kg-m, 9 {b-ft} 





IDLER BEARING 


NEEDLE 
BEARING 


STEEL BALL 


REVERSE IDLER GEAR 


TRANSMISSION HOUSING 


Transfer 
Inspection 





1. Shift the disengagement lever to 2WD. 


LOCK BOLT 
14 N-m (1.4 kg-m, 11 Ib-ft) MIDDLE BOLT 


4wWD DISENGAGED 


Check the backlash at the companion flange with 
a dial indicator; measure as shown, them rotate the 
flange 180° and measure again. 


Standard: 0.10—0.15 mm (0.004—0.006 in.) 


DIAL INDICATOR 


COMPANION Short side 
FLANGE 


3. If the backlash is outside the specifications, ad- 
just as per the instruction described on page 
14-430. 
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Transfer 
Gear Tooth Contact 


1. Shift the disengagement lever to 2WD. 


2. Remove the transfer drive and driver gear assembly. 
DRIVE GEAR 






DRIVE GEAR 
O-RING THRUST SHIM © 


Replace. 











TRANSFER 
THRUST SHIM: 


ASSEMBLY 


DRIVEN GEAR 


L.SIDE COVER THRUST SHIM 


PROTECTOR 
3. Apply Prussian Blue evenly to the driven gear teeth. 


4. Reinstall the gear and tighten the mouting bolts to 
the correct torque. 


5. Turn the companion flange back and forth several 
times, then remove the driven gear assembly and in- 
spect the pattern on the gear’s teeth. 


A we 


6. If the contact pattern is not as shown, correct it ac- 
cording to the instructions on page 14-430. 
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DRIVEN GEAR 


7. If the tooth contact is correct, reassemble the drive 
and driven gear as follows. 


NOTE: 

@ Replace the O-ring with a new one. 

®@ Coat the O-ring with oil. 

@ Apply liquid gasket (P/N OY740-99986) to 
threads of L. side cover attaching bolts. 


L. SIDE COVER 









Apply liquid gasket. 
(P/N OY740-99986) 


O-RING 
Replace. 


45 N-m 
(4.5 kg-m, 33 Ib-ft) 





45 N-m 


(4.5 kg-m, 33 Ib-ft) 26 N-m (2.6 kg-m, 20 Ib-ft) 


12 Nm 
(1.2 kg-m, 9 Ib-ft) 


L. Side Cover Race Replacement Transfer Drive Gear Disassembly 


1. Remove the drive gear bearing race with a bearing 1. Slide the driven gear assembly into the torque con- 
puller as shown. verter housing and secure with the six bolts. 


BEARING PULLER - 


DRIVEN GEAR 
ASSEMBLY 


eR 
I, 
“& 
DRIVEN GEAR 
THRUST SHIM 
26 N-m (2.6 kg-m, 20 lb-ft) 


Raise the locknut tab from the groove of the driven 
gear shaft. 


2. Install the new race with the special tools as shown. 


Hold the companion flange with the special tool and 


DRIVER remove the focknut with a 32 mm socket. 


07749—0010000 
{ 


TRANSFER 


DRIVE GEAR L. SIDE COVER 


BEARING RACE 
(O.D. 62 mm) 


32 mm SOCKET 


SOCKET ea 


WRENCH HANDLE 
07907 —6010300 


FLANGE HOLDER 
07926—SD90000 


(cont'd) 
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Transfer 


Transfer Driven Gear Disassembly (cont'd) 


4. Remove the driven gear from the transfer rear cover 
by tapping the driven gear shaft 


DRIVEN GEAR SHAFT 





TRANSFER REAR 
COVER 


DRIVEN GEAR 


5. Remove the inner driven gear bearing from the driven 
gear shaft. 






BEARING PULLER 


DRIVEN GEAR 
SHAFT 


INNER DRIVEN 
GEAR BEARING 
(I.D. 35 mm) 


14-420 


6. Pry the oil seal off the transfer rear cover. 






TRANSFER REAR COVER 


OIL SEAL 


7. Remove the bearing race from the transfer rear 
cover. 


OUTER DRIVEN 
GEAR BEARING RACE 
(0.D. 58 mm) 


8. Remove the bearing race from the transfer rear 
cover. 


INNER DRIVEN 
GEAR BEARING RACE 
(O.D. 62 mm) 


Driven Gear Pre-load 


NOTE: Clean all tools and parts thoroughly in solvent and 
dry with compressed air. 


1. Press the inner driven gear bearing race into the 
transfer rear cover with the special tools as shown. 












DRIVER 


ATTACHMENT 07749—0010000 


62 x 68 mm 
07746—0010500 


INNER DRIVEN 
GEAR BEARING 
RACE 

(O.D. 62 mm) 


2. Press the outer driven gear bearing race into the 
transfer rear cover with the special tools as shown. 


DRIVER 


ATTACHMENT 07749—0010000 


52 x 55 mm 
07746 —0010400 






—Vj— 
wom 
ar / 


md 





OUTER DRIVEN 
GEAR BEARING 
RACE 

(O.D. 58 mm) 





3. Coat the races with clean oil. 


4. Slide the inner driven gear bearing onto the special 


tools. 
Install the special tools with bearing into the rear 
cover. 

INNER DRIVEN DRIVEN GEAR 


GEAR BEARING 2 DUMMY SHAFT 
S 07KAJ—PS50100 


TRANSFER REAR 
COVER 


COMPANION FANGE 
OUTER DRIVEN 


GEAR BEARING 


*— SPRING WASHER 


\ 


DRIVENS SHAFT LOCKNUT 


5. Install the outer driven gear bearing, companion 
flange, spring washer and driven shaft locknut. 
NOTE: 

@ Use a new driven shaft locknut. 
@ Do not assemble the oil seal. 
@ Take care the spring washer direction. 


(cont’d} 


14-421 


Transfer 
Driven Gear Pre-load (cont'd) 





6. Install a screw driver into the special tool and then 
torque the locknut to 10 N-m (1.0 kg-m, 7 Ib-ft). 


DRIVEN GEAR 
DUMMY SHAT 
07KAJ—PS50100 
SCREW DRIVER 


a OCKNUT 


10 N-m (1.0 kg-m, 7 lb-ft) 


Measure the driven pinion preload. 


NOTE: Before measuring the preload, turn the 
threaded shaft several times to seat the bearing. 


Standard: 0.5—0.8 N-m (5.0—8.0 kg-cm, 
4.3—6.9 Ib-in) 


8. If the preload is outside the above limits, re- 
adjust by turning the locknut. 


NOTE: Do not overtighten the locknut. 


14-422 


Adjustment/Reassembly, 
(Thrust Shim Selection) 


1. Insert the threaded shaft/driven gear rear cover as- 
sembly into the transfer housing. 


NOTE: The pre-load must be properly adjusted be- - 
fore selecting shims. See page 14-421. 


2. Remove the drive gear bearing with a bearing puller. 







BEARING PULLER 


DRIVE GEAR 
BEARING 


3. Lubricate the drive gear bearing with clean oil then 
install it on the Drive Gear Gauge. Slide the bearing 
and gauge onto the transfer shaft. 


NOTE: 

@ Do not install the drive gear thrust shim. 

@ Pull the Rear cover assembly out slightly to allow 
the drive gear gauge to seat. 






TRANSFER 
SHAFT 


REAR COVER 
(Includes 
special tool.) 


DRIVE GEAR GAUGE 
07JAJ—PH80100 


DRIVE GEAR BEARING 





DRIVE GEAR GAUGE 
07JAJ—PH80100 






DRIVEN GEAR 
DUMMY SHAFT 
O7KAJ—PS50100 


Install L. side cover without the bolts. 


To determine driven gear thrust shim thickness, 
measure the clearance between the transfer rear 
cover and transfer case with a feeler gauge, then 
record the clearance. 


NOTE: The clearance should be taken while press- 
ing the dummy shaft all the way in. 





L. SIDE COVER 


FEELER GAUGE 


DRIVEN GEAR THRUST SHIM: 


The correct rear cover shim thickness is determined 
by recording the clearance between the transfer rear 
cover and the transfer case, then adding or sub tract- 
ing the machining tolerance, which is etched in to 
the driven gear. 


NOTE: The plus (+) or minus (—) number given as 
machining tolerance represents hundredths of a mil- 
limeter. 


Example: 

® Clearance measured in Step 5: 1.08 mm 

@ Machining tolerance etched in the driven gear: 
(+2) 


Corrected driven gear thrust shim thickness: 
1.08 + 0.02 mm = 1.10 mm 


Example: 

@ Clearance measured in Step 5: 1.08 mm 

@ Machining tolerance etched in the driven gear: 
(-—3) 


Corrected driven gear rear cover shim thickness: 
1.08 — 0.03 mm = 1.05 mm 


t 
Etched mark Thickness mark 


) 
Ws qT 
er 


SS 
SS THRUST SHIM 












0.50 mm (0.020 in.) 
0.85 mm (0.033 in.) 
0.90 mm (0.035 in.) 
0.95 mm (0.037 in.) 
1.00 mm (0.039 in.) 
1.05 mm (0.0411 in.) 
1.10 mm (0.043 in.} 
1.15 mm (0.045 in.) 
1 
1 
1 




















29481 —PH8—000 
29482—PH8—000 
29483—PH8—000 
29484 —PH8—000 
29485 —PH8— 000 
29486—PH8—000 
29487 —PH8—000 
29488 —PH8—000 
29489 —PH8—000 
29491 —PH8—000 
29492—PH8—000 








-20 mm (0.047 in.) 
.25 mm (0.049 in.) 
.30 mm (0.051 in.) 


(cont’d) 
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Transfer 
















7. 


To determine the left side cover shim thickness 
measure the clearance between the transfer L. side 
cover and transfer case with a feeler gauge, and 
record the clearance. 


NOTE: The clearance should be measured while 
pressing the L. side cover all the way against the 
transfer case. 





L. SIDE COVER 


The correct shim thickness is determined by record- 
ing the clearance between the transfer case and the 
left side cover, then adding or subtracting the 
machining tolerance, which is etched into the drive 
gear. 


Example: 

@ Clearance measured in Step 7: 1.04 mm 

@ Machining tolerance etched on drive gear: (+2) 
Corrected transfer thrust shim thickness: 
1.04 + 0.02 mm = 1.06 mm 


Example: 

® Clearance measured in Step 7: 1.04 mm 

@ Machining tolerance etched on drive gear: (—) 
Corrected transfer thrust shim thickness: 
1.04 — 0.01 mm = 1.03 mm 





PRESS 


ATTACHMENT 
35 mm 1.D. 
07746—0030400 


Adjustment/Reassembly (Thrust Shim Selection) (cont'd) 


‘TOLERANCE MARK 





DRIVE GEAR 


29461—PS5—000 
29462 —PS5—000 
29463—PS5—000 
29464—PS5—000 
29465—PS5—000 
29466—PS5—000 
29467—PS5—000 
29468—PS5—000 
29469—PS5—000 
29471 —PS5—000 
29472—PS5—000 
29473—PS5—000 
29474—PS5—000 









ae oe oe wd wk wr oe 


9. Press the drive gear bearing 











THICKNESS MARK 





TRANSFER GEAR THRUST 
SHIM 


TRANSFER GEAR THRUST SHIM: 


0.30 mm (0.012 in.) 
-.00 mm (0.033 in.) 
-03 mm (0.041 in.) 
-O6 mm (0.042 in.) 
-.0O9 mm (0.043 in.) 
-12 mm (0.044 in.) 
-15 mm (0.045 in.) 
-18 mm (0.046 in.) 
-21 mm (0.048 in.) 
-24 mm (0.049 in.) 
.27 mm (0.050 in.) 
.30 mm (0.051 in.) 
.33 mm (0.052 in.) 





on the drive gear. 


DRIVER 40 mm 1.D. 


07746 —0030100 






BEARING 






DRIVE GEAR 





14-424 








INNER TAPER 


10. Install two 1.75 mm ‘‘dummy shim'’ (P/N 
29415—PH8000) on the transfer shaft. 
Slide the drive gear onto the transfer shaft. 






DRIVE GEAR 
















aD) 
07, a 





DUMMY SHIMS 


TRANSFER THRUST SHIM 


L. SIDE COVER 


11. Place the shim selected in Step 7 on the L. side 
cover, and install the cover on the transfer case 
without bolt. 


12. Measure the clearance between the L. side cover and 
transfer case while pushing against the L. side cover, 
and record the clearance. 





L. SIDE COVER 


FEELER GAUGE 


13. Subtract the clearance measured in Step 13 from 3.5 


DRIVE GEAR THRUST SHIM: 


14. 


mm (2 dummy shims) to obtain the corrected shim 
thickness. 


Example: 

@ Clearance measured in Step 13: 
1.57 mm 

@ Thickness of dummy shims: 
3.5 mm 


Corrected drive gear thrust shim: 
3.5—1.57 mm 
Thickness: 1.93 mm 


29411—PH8—000 
29412—PH8—000 
29413—PH8—000 
29414—PH8—000 
29415—PH8—000 
29416—PH8—000 
29417—PH8—000 
29418—PH8—000 
29419—PH8—000 


0.48 mm (0.019 in.) 
.57 mm (0.062 in.) 
.63 mm (0.064 in.) 
.69 mm (0.067 in.) 
-75 mm (0.069 in.) 
.81 mm (0.071 in.) 
-87 mm (0.074 in.) 
-93 mm (0.076 in.) 
-99 mm (0.078 in.) 

















—_— SS SB mo os om 





Remove ‘‘dummy shim” and install L. side cover. 


NOTE: After the thrust shim selection check the 
proper backlash and tooth contact pattern. See 
pages 14-429 through 14-431. 
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Transfer 
Driven Gear Reassembly 


1. Remove the special tool from the transfer rear cover. 


DRIVEN GEAR 
DUMMY SHAFT 
“a -«OOVKAS—PS50100 


TRANSFER REAR 
. COVER 


| eo COMPANION FLANGE 


~~ ———  sprinc WASHER 


LOCKNUT 


2. Install the outer driven gear bearing in the transfer 
rear cover. 


Ba ee OUTER DRIVEN 


GEAR BEARING 


3. Press the oil seal into the transfer rear cover. 


x 


DRIVER 
07749—0010000 









OIL SEAL DRIVER 


OIL SEAL 07948—SC20200 


4. Coat the main and side sealing lips of the oil seal with 


grease. 
SESH 





5. Press the inner driven gear bearing on the driven 









gear. 
PRESS 
DRIVER 40 mm LD. 
07746 —0030100 
ATTACHMENT INNER TAPER 
35 mm L.D. BEARING 


07746 —0030400 


DRIVEN GEAR 


6. Install the following parts in the transfer rear cover: 
@ Driven gear 
@® Transfer spacer (new spacer) 
@ Companion flange 
@ Spring washer 
@ Driven gear locknut 


NOTE: Install the spring washer with the dished side 
toward the companion flange. 


DRIVEN GEAR 
TRANSFER 
SPACER 


COMPANION 
FLANGE 


. WASHER 


LOCKNUT 





14-426 


7. Temporarily install the driven gear assembly and 9. Remove the driven gear assembly from the trans- 
mounting bolts in the transfer case. fer case, and measure the preload. 


NOTE: Before measuring the preload, rotate the 
companion flange several times to assure normal 
bearing contact. 


Preload: 0.8—1.1 N-m 
(8.0—11.0 kg-cm, 6.9—9.5 Ib-in) 





[DRIVEN GEAR ASSEMBLY 


8. To measure preload, tighten the locknut to the speci- 
fied torque. 





Torque: 120 N-m (12 kg-m, 87 lb-ft) 


NOTE: If the preload exceeds 1.1 N-m (11.0 kg-cm, 
9.5 Ib-in), replace the transfer spacer with a new one 
and readjust. Do not try to adjust the preload by 
loosening the locknut. 


10. If the preload is less than 0.5 N-m (5 kg-cm, 4.3 Ib- 
in), adjust by turning the lock nut in a little at a time. 


NOTE: Replace the transfer spacer with a new one 
if the preload is still outside the above limits when 
the lock nut is tightened to 230 N-m (23 kg-m, 166 
lb-ft) 


FLANGE HOLDER 
07926--SD90000 





SOCKET 
WRENCH HANDLE 
07907 —6010300 
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Transfer 
Driven/Drive Gear Reassembly 


























1. Apply liquid gasket to the torque converter housing 
mating surface of the transfer case and install the 
special seal as shown. Use liquid gasket Part No. 
OY740-99986. 


NOTE: 

@ Check that the mating surface are clean and dry 
before applying liquid gasket. 
Degrease the mating surfaces if necessary. 

@ Apply liquid gasket evenly, being careful to cover 
all the mating surface. 

@ To prevent leakage of all, apply liquid gasket to 
inner threads of bolt holes. 

@ Do not install the parts 20 minutes or more have 
elapsed since applying gasket. 
In that case, reapply liquid gasket after remov- 
ing the old residue. 

@ Wait at least 30 minutes before filling with oil. 


Apply liquid gasket. 
SPECIAL SEAL 
Replace. 


a 





re 
RN CO) x 


SNe 


housing. 


SPECIAL SEAL 
Replace. 
t 






‘ 

\ 

\ 

A 
h. 
\ 

\ 
\ 


TRANSFER CASE 


DOWEL PINS 


2. Install the transfer case on the torque converter 





3. Install the following parts in and on the transfer case 
and shaft: 


@ Transfer thrust shim 

@ Drive gear (coat with clean oil) 
@ O-ring (replace) 

@ Drive gear thrust shim 

@ L. side cover bolts. 


DRIVE GEAR THRUST SHIM 











O-RING 
Replace. 


TRANSFER THRUST 
SHIM 


DRIVE GEAR 





L. SIDE COVER 
45 N-m 
(4.5 kg-m, 33 Ib-ft) 

4. Install the following parts: 


@ Driven gear thrust shim 
@ Driven gear assembly 
@ Driven gear assembly bolts 










DRIVEN GEAR 
THRUST SHIM 


DRIVEN GEAR 
ASSEMBLY 






5. Measure the total bearing preload: 7. After the bearing preload has been adjusted proper- 
®@ Rotate the companion flange several times to as- ly, measure the gear backlash. 


sure normal bearing contact. @ Place the disengagement lever in 2WD. 
@ Set the disengagement lever in 2WD position. 


@ Measure the preload with a torque wrench. 


The total bearing preload should be 0.7—1.0 N-m 
(7.0—10.0 kg-cm, 6.1 —8.75 Ib-in) greater than the LOCK BOLT 


preload on the driven gear assembly alone (see page 14 N-m (1.4 kg-m, 11 Ib-ft) MIDDLE BOLT 
14-427. step 9). 


Example: 

If the preload of the driven gear assembly alone was 
0.9 N-m (9 kg-cm, 7.8 Ib-in), the total bearing . 
preload should be between 1.6 N-m (16 kg-cm, 13.9 
Ib-in), and 1.9 N-m (19 kg-cm, 16.5 Ib-in). 





4WD DISENGAGED 


@ Using a dial indicator, measure the backlash at 
the top of the companion flange, then rotate the 
companion flange 180° and measure again. 


Backlash: 0.09—0.14 mm (0.004—0.006 in.) 





6. If the preload is outside the specifications, adjust it 
by replacing the transfer thrust shim. 
@ If the total bearing preload is less than the specifi- 
cation, reduce the size of the transfer thrust shim. 
@ If the total bearing preload is more than the Long Side 
specification, increase the size of the transfer 
thrust shim. 






Short Side 


COMPANION FLANGE 


(cont'd) 
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Transfer 
Driven/Drive Gear Reassembly (cont’d) 



























@ If the backlash is outside the specifications, adjust by @ Remove the driven gear assembly from the trans- 
changing the driven gear thrust shim. fer case and note the tooth impression on the 
gear. 


NOTE: Compare the tooth impression the gear 
TRANSFER THRUST with the examples below and follow the apropri- 
es ate adjustment instructions. 
Continue the check/adjustment procedure until 


DRIVE GEAR the tooth contact is correct. 
THRUST SHIM 






DRIVEN GEAR 
THRUST SHIM 


8. Check for proper tooth contact after the backlash 
adjustment has been completed. 

@ Remove the driven gear assembly from the trans- 
fer case, and paint the driven gear teeth evenly 
with Prussian Blue. 

@ Reinstall the driven gear assembly in the transfer 
case and tighten the bolts to the specified torque. 

@ With the disengagement lever in 2WD, rotate the 
companion flange one full turn in both directions. 


Adjust drive Adjust driven 
gear and driven gear only 





Adjust drive Adjust driven 
gear and driven gear only 
~ iit 


TOE CONTACT 


If the pattern shows toe contact, use a thicker drive gear 
thrust shim for and increase the thickness of the trans- 
fer thrust shim an egual amount. 





TOE CONTACT 


14-430 


TRANSFER 
THRUST SHIM 







DRIVE GEAR 
THRUST SHIM 


DRIVEN GEAR 
THRUST SHIM 


HEEL CONTACT 


If the pattern shows heel contact, it indicates too much 
backlash. To correct, reduce the thickness of the drive 
gear thrust shim. The thickness of the transfer thrust 
shim must also be reduced by the amount by which the 
drive gear thrust shim thickness is reduced. 


NOTE: The driven gear thrust shim will have to be 
changed also to compensate for the change in backlash. 


HEEL CONTACT 


LED 


TRANSFER 
THRUST SHIM 


DRIVE GEAR 
THRUST SHIM 






DRIVEN GEAR 
@ THRUST sHim 


FACE CONTACT 


To correct face contact, use a thicker drive gear thrust 
shim to move the driven gear away from the drive gear. 
The backlash should remain within the limits. 


If the backlash cannot be held within the limits (page 
14-429), make correction in the same manner as for 
HEEL CONTACT. 


FACE CONTACT 


TRANSFER 
THRUST SHIM DRIVE GEAR 


THRUST SHIM 






DRIVEN GEAR 
THRUST SHIM 


FLANK CONTACT 


If the pattern shows flank contact, move the driven gear 
in toward the drive gear by using a thinner shim for the 
driven gear. 

The backlash must remain within the limits. 


If the backlash exceeds the limits (page 14-429), make 
correction in the same maner as for TOE CONTACT. 


FLANK CONTACT 


(cont’d) 


14-431 





Transfer 
Driven/Drive Gear Reassembly (cont'd) 


10. Stake the locknut into the driven gear shaft. 


11. Install the thrust shim and O-ring on the driven gear 
assembly, then install the assembly in the transfer 


DRIVE GEAR case. 
THRUST SHIM 


TRANSFER THRUST SHIM 










DRIVEN GEAR 
THRUST SHIM 
DRIVEN GEAR 
THRUST SHIM 


9. When gear tooth contact is correct, install the new 
special seal, apply liquid gasket to the mating sur- 
faces of the torque converter and transfer housing. 
Use liquid gasket part No. OY740—99986. 





NOTE: 
@ Check that the mating surface are clean and dry O-RING 

before applying liquid gasket. Replace. 

Degrease the mating surfaces if necessary. Pal 
® Apply liquid gasket evenly, being careful to cover DRIVEN GEAR 


ASSEMBLY 26 N-m 


all the mating surface. (2.6 kg-m, 19 Ib-ft) 


@ To prevent leakage of all, apply liquid gasket to 
inner threads of bolt holes. 

@ Do not install the parts 20 minutes or more have 
elapsed since applying gasket. 
In that case, reapply liquid gasket after remov- 
ing the old residue. 

@ Wait at least 30 minutes before filling with oil. 





Apply liquid gasket to mating surfaces 
of torque converter and transfer 
housing. 





14-432 


12. Slide the drive gear thrust shim and drive gear onto 
the transfer shaft. 


13. Place the transfer thrust shim and O-ring (74.5 x 2.5 
mm) on the L. side cover and install the cover on the 
transfer case. Tighten the L. side cover attaching 
bolts, and then install the L. side cover protector. 


NOTE: 

®@ Coat the O-ring with oil. 

@ Apply liquid gasket (P/N OY740—99986) to 
threads of L. side cover attaching bolts. 


L. SIDE COVER 





Apply liquid gasket. 
(P/N OY740—99986) 


TRANSFER 
THRUST SHIM 













DRIVE GEAR 


L. SIDE COVER 
ATTACHING BOLTS 
45 N-m 

(4.5 kg-m, 

33 lb-ft) 


DRIVE GEAR 
THRUST SHIM 


O-RING 
Replace. 


L. SIDE COVER 


L. SIDE COVER 
45 N-m PROTECTOR 
(4.5 kg-m, 33 lb-ft) 


12 N-m (1.2 kg-m, 9 lb-ft) 


14. Measure the total bearing preload after assembly. 
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Transmission/Valve Body 
Reassembly 













NOTE: 
@ Coat all parts with ATF. 
@ Replace the below parts: 
@ O-rings 
@ Lock washers 
@ Gaskets 
@ Locknuts 
@ Sealing washer 


2ND ACCUMULATOR 
BODY 


6 x 10 mm 3 Bolts OIL FEED PIPE 







6 x 1.0 mm 6 Bolts 


6 x 1.0 mm 7 Bolts 
LOCK-UP VALVE BODY 


=e 





(9 


LOCK-UP SEPARATOR PLATE 


6 x 1.0 mm 1 Bolt 
REGULATOR VALVE BODY 
CONTROL SHAFT 


= LZ wig 
6 

F SERVO BODY 
Se, | 


ROLLER PIN 













SERVO DETENT BASE/ 
ACCUMULATOR COVER 


Cag 





* 





STATOR SHAFT 
6 x 1.0 mm 6 Bolts 
BAFFLE PLATE 


2 


SS 
SS] 6 x 1.0 mm 


ha 


\ 


—y 


end 
M 
EI 









MAIN VALVE BODY 





OIL PUMP DRIVEN 
GEAR SHAFT 





COTTER PIN 


SERVO SEPARATOR 
PLATE 


OIL PUMP GEARS 










MAIN SEPARATOR 
PLATE 

















THROTTLE ADJUSTING 
BOLT 

Do not remove and 
adjust. 


SECONDARY VALVE 
BODY 


SECONDARY 
SEPARATOR 
PLATE 


ATF STRAINER 


14-434 


1. Install the ATF strainer in the torque converter 


housing. 


. Install the main separator plate with 1 dowel pin, 
then install the oil pump gears and oil pump driven 
gear shaft. 


NOTE: Install the oil pump driven gear with its 
grooved and chamfered side facing down. 


DRIVEN GEAR 


oak 


aves) 
GROOVE CHAMFER 
DRIVE GEAR DRIVEN GEAR 
SHAFT 
DRIVEN 
GEAR 


ATF 


mam Grooved and chamfered 
side faces separator plate. 


3. Install the main vaive body with 4 bolts. And make 


sure the pump drive gear rotates smoothly in the nor- 
mal operating direction and pump shaft moves 
smoothly in the axial and normal operating 
directions. 


. If the pump gear and pump shaft do not move free- 
ly, loosen the valve body bolts, realign the shaft, and 
then retighten to the specified torque. 


CAUTION: Failure to align the pump shaft correct- 
ly will result in seized pump gear or pump shaft. 





DRIVE GEAR 


DRIVEN 
GEAR SHAFT 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


. Install the 2nd accumulator piston and spring in the 


2nd accumulator body, then install the 2nd accumu- 
lator body with 1 dowel pin and 3 bolts on the tor- 
que converter housing. 


. Install the stator shaft and stopper shaft. 


. Install the 2 dowel pins, cooler relief valve and spring 


in the main valve body. 


. Install the regulator valve body with 1 bolt with stop- 


per on the main valve body. 


. Install the torque converter check valve and spring 


in the regulator valve body. 


Install the 2 dowel pins and separator plate on the 
regulator valve body, then install the lock-up valve 
body with 6 bolts. 


Install the secondary separator plate with 2 dowel 
pins on the secondary valve body, then install the 
secondary valve body on the main valve body. 


Install the servo separator plate and servo body on 
the secondary valve body with 6 bolts. 


Install the oil feed pipe in the servo body, then in- 
stall the servo detent base/accumulator cover with 
2 dowel pins and 7 bolts. 

Install the baffle plate on the servo body with 1 bolt. 
Install the control shaft in the torque converter hous- 
ing, then install the roller pin through the manual 


valve. 


Install new cotter pin into the roller pin, then bend 
the cotter pin. 


Install 3 oil feed pipes int he servo body, 1 pipe in 
the secondary valve body and 2 pipes in the main 
valve body. 


(cont'd) 
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Transmission/Transmission Housing 


Reassembly (cont'd) 







TRANSMISSION HOUSING 


CHANGE COVER 
GASKET 





SO 


CHANGE ac é 
OS— 
Sr © © 
Ke 
© 


oo” 
CONTROL LEVER 
COLLAR 


MAINSHAFT 
SUB-ASSEMBLY 










REVERSE SELECTOR 


COUNTERSHAFT 
SUB-ASSEMBLY 


CONTROL SHAFT ROD 








\\ 


‘eee 


DIFFERENTIAL 
ASSEMBLY 
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18. Install the sub-shaft assembly in the transmission 
housing (14-401). 


19. Install the reverse idler gear and gear shaft holder 
in the transmission housing (page 14-416). 


20. Install the differential assembly in the torque con- 
verter housing. 


21. Install the mainshaft sub-assembly and the counter- 
shaft sub-assembly together. 


MAINSHAFT 






COUNTERSHAFT 


22. Turn the shift fork shaft so large chamfered hole fac- 
ing fork bolt hole. Then install the shift fork and tor- 
que the lock bolt. Bend the lock tab against the bolt 
head. 


SHIFT FORK 


LOCK WASHER 
Replace. 


6 x 1.0 mm 
14 N-m 
(1.4 kg-m, 10 tb-ft) 


SHIFT FORK 


Face large chamfered 
SHAFT 


hole in this side. 


23. 


24. 


25. 


SPRING PIN 
Align the spring pin with 
the transmission housing 
groove. 


26. 


Install the reverse gear, needle bearing and reverse 
gear collar on the countershaft. 


Align the spring pin with the transmission housing 
groove by turning the control shaft. 


Place the transmission housing on the torque con- 
verter housing. 





Install the transmission housing bolts and transmis- 
sion hanger, then torque bolts to 55 N-m (5.5 kg- 
m, 40 lb-ft) in two or more steps as shown. 





(cont'd) 
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Transmission 
Reassembly (cont'd) 


27. Insert the control lever into the contro! shaft rod 
through the housing, then torque the bolt with a new 
lock washer. Bend the lock tab against the bolt head. 


CONTROL SHAFT ROD 


LOCK WASHER 





(1.4 kg-m, 10 Ib-ft) CONTROL LEVER 


28. Install the change cover. 


CHANGE COVER GASKET 


DOWEL PIN 





CHANGE COVER 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 Ib-ft) 





29. Slip the special tool onto the mainshaft. 


MAINSHAFT HOLDER 
07923—6890202 





MAINSHAFT 


30. Install the parking brake lever on the control shaft. 


31. Assemble the one-way clutch and parking gear with 
the countershaft 1st gear. 


32. Install the 1st gear collar, needle bearing and park- 
ing gear/1st gear assembly on the countershaft. 


33. Install the parking brake pawl with shaft and spring, 
then engage the parking brake pawl to the parking 
gear. 
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34. Tighten the old locknut to press the parking gear to 38. Install the 1st gear collar and thrust washer on 
specified torque, then loosen it. the mainshaft. 
TORQUE: 140 N-m (14.0 kg-m, 101 Ib-ft) 39. Install new O-rings on the mainshaft. 
COUNTERSHAFT LOCKNUT NOTE: Before installing the O-rings, wrap the shaft 
Old locknut splines with tape to prevent damaging the O-rings. 





PARKING GEAR 40. Install the thrust washer, thrust needle bearing, nee- 


dle bearing and 1st gear on the 1st clutch, then in- 
stall them on the mainshaft. 


41. Install new disc spring on the sub-shaft and new 
locknuts on each shaft. 


CAUTION: Install the disc spring in the direction 
shown. 


42. Tighten the locknuts to specified torque. 


TORQUE: 

Mainshaft 95 N-m (9.5 kg-m, 69 Ib-ft) 
35. Install the 1st gear on the sub-shaft. Countershaft 140 N-m (14.0 kg-m, 101 Ib-ft) 

Sub-shaft 95 N-m (9.5 kg-m, 69 lb-ft) 


36. Align the hole of the subshaft 1st gear with the _ 
hold of the transmission housing, then insert a 
pin to lock the subshaft while tightening the sub- NOTE: Mainshaft locknut had left-hand threads. 
shaft locknut. 

37. Tighten the old locknut to press the 1st gear to 
the specified torque, then loosen it. 


Left-hand Threads Mark 
TORQUE: 95 N-m (9.5 kg-m, 69 Ib-ft) STOPPER. PIN 






SUB-SHAFT LOCKNUT STOPPER PIN 


Old locknut COUNTERSHAFT 


DISC SPRING 


SUB-SHAFT 


MAINSHAFT 





SUB-SHAFT 1ST GEAR 


(cont'd) 





14-439 


Transmission 
Reassembly (cont'd) 


43. Stake each clocknut using a 3.5 mm punch. 


MAINSHAFT 


PUNCH 
3.5 mm (0.14 in) 





0.7—1.7 mm 1ST CLUTCH 
(0.03—0.07 in) 
COUNTERSHAFT PUNCH 


3.5 mm (0.14 in) 





Points to be 
staked. 










PARKING GEAR 
0.7—1.7 mm 
(0.03—0.07 in) 


SUB-SHAFT 
Point to be staked. 


0.7—1.7 mm 
(0.03—0.07 in) 


SUB-SHAFT 1ST GEAR 





44. Set the parking breake lever in the PARK position, 
then verify that the parking brake pawl engageds the 
parking gear. 


45. If the pawl does not engage fully, check the parking 
brake pawl stopper clearance as described on page 


14-442, 


46. Tighten the lock bolt and bend over the fock tab. 
6 x 1.0 mm 
e 14 N-m (1.4 kg-m, 
10 Ib-ft) 
) LOCK 
WASHER 


PARKING BRAKE 
PAWL. 









PARKING GEAR 


47. Install the R. side cover. 


TORQUE: 12 N-m (1.2 kg-m, 9 lb-ft) 
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48. 


49. 


50. 


51. 


Install the throttle control lever with a new lock 
washer on the end of the throttle control shaft. Tight- 
en the lock bolt and bend the lock tab. 

TORQUE: 8 N-m (0.8 kg-m, 6 Ib-ft) 


Install the ATF cooler pipes with new sealing 
washers. 


TORQUE: 29 N-m (2.9 kg-m, 21 Ib-ft) 
Install the ATF level gauge. 


Install the transmission mount bracket ont he trans- 
mission housing. 


TORQUE: 39 N-m (3.9 kg-m, 28 lb-ft) 


TRANSMISSION MOUNT BRACKET 


10 x 1.25 mm 
39 N-m 
(3.9 kg-m, 28 Ib-ft) 


52. Install the stopper mount bracket on the transmis- 
sion housing. 


TORQUE: 65 N-m (6.5 kg-m, 47 lb-ft) 


12 x 1.25 mm 
65 N-m 
(6.5 kg-m, 47 Ib-ft) 


i 






STOPPER MOUNT BRACKET 


53. Install the transmission under guard. 


10 x 1.25 mm 


6 x 1.0 mm 55 N-m 
12 N-m (5.5 kg-m, 40 Ib-ft) 


(1.2 kg-m, 9 Ib-ft) o 


10 x 1.25 mm 8 
55 N-m 
(5.5 kg-m, 40 tb-ft) 


8x 1.25 mm 
22 N-m 
(2.2 kg-m, 16 Ib-ft) 
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Parking Brake Stopper 


Inspection/Adjustment 





1. Set the parking brake lever in the PARK position. 


2. Measure the distance between the face of the park- 
ing brake pawl shaft and face of the parking brake 
lever roller pin as shown. 


STANDARD: 57.2—58.2 mm (2.25—2.29 in) 


ROLLER PIN 


PARKING BRAKE 


PARKING GEASR PARKING BRAKE 
PAWL SHAFT PARKING 
BRAKE PAWL 


3. If the measurment is out of tolerance, select and in- 
stall the appropriate parking brake stopper from the 
table below. 


PARKING BRAKE 
STOPPER 


PARKING BRAKE STOPPER 
ee 


11.00 mm | 11.00 mm 
a 24897 PAS 003 | (0.433 in) | (0.433 in) 


10.80 mm | 10.65 mm 
2 24538—PA9—003 (0.425 in) | (0.419 in) 

10.60 mm | 10.30 mm 
24539—PA9—003 (0.417 in) | (0.406 in) 


4. After replacing the parking brake stopper, make sure 
the distance is within torelance. 
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Torque Converter 
Disassembly 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 






12 x 1.0 mm 
75 N-m (7.5 kg-m, 54 tb-ft) 
Torque in a criss-cross pattern. 


DRIVE PLATE 


O-RING 


Replace. 
RING GEAR/ 
TORQUE CONVERTER 
ASSEMBLy 
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Transmission 
Installation 


1. Install the starter motor on the torque converter 
housing, and install the 14 mm dowel pins in the tor- 
que converter housing. 


STARTER MOTOR 
MOUNTING BOLT 
45 N-m 

(4.5 kg-m, 33 lb-ft) 







STARTER MOTOR 14 x 20 mm 


DOWEL PIN 





14 x 20 mee” ; 


DOWEL PIN O-RING 
Replace. 


TORQUE CONVERTER 


2. Place the transmission on a jack, and raise to the en- 
gine level. 


3. Attach the transmission on the engine, then install 
the transmission housing mounting bolts and rear en- 
gine mounting bolts. 


REAR ENGINE MOUNTING 
BOLTS 


TRANSMISSION HOUSING 14 x 1.25 mm 


MOUNTING BOLTS 85 N-m 
(8.5 kg-m, 61 Ib-ft) 


12 x 1.25 mm 
60 N-m 
(6.0 kg-m, 43 Ib-ft) 











TRANSMISSION HOUSING/ 
STARTER MOTOR MOUNTING MOUNTING BOLTS 
BOLT 12 x 1.25 mm 

45 N-m 60 N-m 





4. Install the transmission side mount. 


TRANSMISSION 12 x 1.25 mm 


SIDE MOUNT 55 N-m 
ge (5.5 kg-m, 40 [b-ft) 





12 x 1.25 mm 
55 N-m 
(5.5 kg-m, 40 Ib-ft) 


5. Install the transmission housing mounting bolts and 
starter motor mounting bolt. 





TRANSMISSION HOUSING 
(4.5 kg-m, 33 ib-ft) {6.0 kg-m, 43 Ib-ft) 


6. Remove the transmission jack and the hoist from the 
engine 
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7. Attach the torque converter to the drive plate with 
8 bolts and torque to 12 N-m (1.2 kg-m, 9 lb-ft). Ro- 
tate the crank-shaft as necessary to tighten the bolts 
to 1/2 of the specified torque, then final torque, in 
a criss-cross pattern. Check for free rotation after 
tightening the last bolt. 


8. Install the torque converter cover and engine 
stiffener. 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 lb-ft) 










ENGINE STIFFENER 


8x 1.25 mm 
24 N-m 

{2.4 kg-m, 
17 |b-ft) 


x 


DRIVE PLATE 





10 x 1.25 mm 
45 N-m 


(4.5 kg-m, 
33 Ib-ft) 
TORQUE CONVERTER 
eae 8 x 1.25 mm 


24 N-m 
(2.4 kg-m, 17 Ib-ft) 


9. Connect the throttle control cable and install the 
stopper mount bolts. 


STOPPER MOUNT 









10 x 1.25 mm 
39 N-m 

(3.9 kg-m, 

28 Ib-ft) 


\ LOCKNUT 


THROTTLE CONTROL 35 N-m 


(3.5 kg-m, 
CABLE END 25 tb-ft) 


10. Install the propeller shaft on the transfer. 


PROPELLER SHAFT 


32 N-m 
(3.2 kg-m, 23 lb-ft) 





SPECIAL NUT 


11. Install the exhaust pipe A. 


GASKET 
Replace. 









EXHAUST 
PIPE A 


GASKET 


ae Replace. 


SELF-LOCKING NUT 


Replace. Yi 

es em tm / SELF-LOCKING NUT 

eee eee 8x 1.25 mm 
SELF-LOCKING NUT Sy 
or ee een (1.6 kg-m, 12 Ib-ft) 
22 N-m 


(2.2 kg-m, 16 lb-ft) 


(cont'd) 
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Transmission 


Installation (cont'd) 


12. Install a new set ring on the end of the right 


13. 


14. 


15. 


driveshaft and intermediate shaft. 

Install the intermediate shaft. 

Install the right and left driveshafts. 

NOTE: Turn the right and left steering knuckle fully 


outward, and axial into the differential until you feel 
its spring clip engage the side gear. 


10 x 1.25 mm 
40 N-m 
© (4.0 kg-m, 29 Ib-ft) 
O 
Sf 
SS 
os 9 
S 49 © 
NS & y oy 
SS (Saeae 
@og ) 


GIP EYP oe 


Sx 
SET RING Do 


Replace. 


INTERMEDIATE SHAFT 


Install the damper fork. And install the boll joint to 
the lower arm with a new castle nuts and cotter pins. 


10 x 1.25 mm 


44 N-m 
(4.4 kg-m, 32 lb-ft) 





SELF-LOCKING NUT we - 
Replace. COTTER PIN 


12 x 1.25 mm CASTLE NUT Replace. 
65 N-m Replace. 
(6.5 kg-m, 47 Ib-ft) 12 x 1.25 mm 

55 N-m 


(5.5 kg-m, 40 [b-ft) 





16. Install the splash shield. 


Bc 


ae 


SPLASH SHIELD 


SS) 


BOLT 


CLIP 


17. Connect the ATF cooler houses to the joint pipes. 





JOINT PIPES 


COOLER HOSES 
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18. Install the shift cable with the control pin to the con- 
trol lever, then install the clip. 


19. Install the shift cable on the shift cable stay, then 
torque the locknut to 35 N-m (3.5 kg-m, 25 lb-ft). 


SHIFT CONTROL 





CONTROL PIN 


CONTROL LEVER 


20. Connect the speed sensor connector. 


SPEED SENSOR CONNECTOR 


21. Connect the lock-up control solenoid valve and shift 
control solenoid valve connectors. 


SHIFT CONTROL 
SOLENOID VALVE 


CONNECTOR VA 





VV LOCK-UP CONTROL 
SOLENOID VALVE 
CONNECTOR 


22. Connect the transmission ground cable and the NC 
speed sensor connector. 


NC SPPED SENSOR 
CONNECTOR 


U7 


EY) 
, 
Sher 
a 





TRANSMISSION GROUND 
CABLE 


(cont'd) 
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Transmission 
Installation (cont’d) 


23. Connect the starter motor cable. 





24. Install the air cleaner case, air intake hose and 
resonator. 


RESONATOR 
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25. 


26. 


27. 


28. 


29. 


Refill the transmission with ATF (see page 14-355}. 


Connect the battery positive (+) and negative (—) 
cables to the battery. 


Start the engine. Set the parking brake, and shift the 
transmission through all geara three times. Check for 
proper shift cable adjustment. 


Let the engine reach operating temperature with the 
transmission in Neutral or Park, then turn it off and 


check fluid level. 


Road test as described on page 14-352 and 353. 


Gear Shift Selector 


PUSH KNOB 
PUSH KNOB 
SPRING 
WIRE HARNESS SELECT LEVER 


KNOB 


Apply non hardening 
thread lock sealant. 


LOW (1st) SWITCH 


LOCK PIN 


® SHIFT INDICATOR 


PANEL 
ADJUSTER 


“*— COLLAR 


LEVERL COVER 


LOCK PIN ROD 


iennee 


SHIFT POSITION 
SWITCH 
Testing, see section 23. 
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Shift Cable 


Removal/Installation 


AWARNING 


@ Make sure jacks and safety stands are placed proper- 
ly and hoist brackets are attached to correct positions 
on the engine. 

@ Apply parking brake and block rear wheels, so car will 
not roll off stands and fall on you while working un- 
der it. 


1. Remove the shift cable by removing the cotter pin, 
control pin, control lever roller and loosening the 


locking nut. 
2. Remove the center console (see page 20-80). 
3. Remove the lock pin from the cable adjuster, then 


remove the shift cable. 


SHIFT CONTROL CABLE 


LOCK PIN 


6 x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 Ib-ft) 





AK 
NEAY 


Se 


a 


CONTROL PIN 


CONTROL LEVER 
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Sv 





4. Remove the shift cable bracket. 

5. Remove the grommet. 

6. Pull the shift cable out from the engine compartment. 
CAUTION: Take care not to bend the cable when 
removing it. 

7. Install the shift cable in the reverse order of removal. 


NOTE: On reassembly, check the cable adjustment 
(page 14-449). 


6x 1.0 mm 
12 N-m 
(1.2 kg-m, 9 lb-ft) 





BRACKET 


GROMMET 


iS 


—-d 


eee CONTROL CABLE 
\ 


CLIP 


LOCKNUT 
35 Nem 
(3.5 kg-m, 25 Ib-ft) 


Replace. 


Adjustment 


Start the engine. Shift to reverse to see if the reverse 
gear engages. If not, refer to troubleshooting on page 
14-348 thru 351. 


With the engine off, remove the center console (see 
page 20-80). 


Shift to [N Jor [R] position, then remove the lock pin 
from the cable adjuster. 








LOCK NUT SHIFT CABLE 
7 N-m (0.7 kg-m, 5 lb-ft) 


ADJUSTER 


Check that the hole in the adjuster is perfectly 
aligned with the hole in the shift cable. There are two 
holes in the end of the shift cable. They are posi- 
tioned 90° agart to allow cable adjustment in 1/4 
turn increments. 


ADJUSTER 


SHIFT CABLE 





Cable Cable Exact 
Too Short Too Long Alignment 


If not perfectly aligned, loosen the locknut on shift 
cable and adjust as required. 


Tighten the locknut to 7 N-m (0.7 kg-m, 5 lb-ft). 


Install the lock pin on the adjuster. If you feel the 
lock pin binding as you reinstall it, the cable is still 
out of adjustment and must be readjusted. 


Move the select to each gear and verify that the shift 
position indicator follows the shift position console 
switch. 


Start the engine and check the shift lever in all gears. 


If any gear does not work properly, refer to 
troubleshooting on page 14-42 thru 45. 
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Throttle Control Cable 


Inspection 


NOTE: Before inspecting the throttle control cable, make 
sure; 


® Throttle calber free play is correct (see page 
11-364). 

@ Idle speed is correct (see page 11-326). 

@ To warm up the engine to normal operating tem- 
perature (cooling fan comes on). 


1. Verify that the throttle control lever is synchronized 
with the throttle linkage while depressing and releas- 
ing the accelerator pedal. 


2. If the throttle contro! lever is not synchronized with 
the throttle linkage, adjust the throttle control cable. 





THROTTLE LINKAGE 





THROTTLE CONTROL 
LEVER 
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3. Check that there is play in the throttle control lever 
while depressing the accelerator pedal to the full- 
throttle position. 





4. Remove the cable end of the throttle control cable 
from the throttle control lever. 


5. Check that the throttle control lever moves 
smoothly. 





CABLE END 


Adjustment 


NOTE: Before inspecting the throttle control cable, make 
sure; 


@ Throttle calber free play is correct (see page 


11-364). 

@ Idle speed is correct (see page 11-326). 

@ To warm up the engine to normal operating tem- 
perature (cooling fan comes on). 


1. Verify that the throttle Jinkage is in the full-closed 
position. 


2. Loosen the locknut of the throttle control cable at 
the throttle linkage. 


THROTTLE LINKAGE 





LOCKNUTS 


3. Remove the free play of the throttle control cable 
with the locknut, while pushing the throttle control 
lever to the full-closed position as shown. 





THROTTLE CONTROL 
LEVER 
Push in this direction. 


4. Tighten the locknut. 





LOCKNUTS 


5. After tightening the locknuts, inspect the synchroni- 
zation and throttle contro) lever movement. 
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Differential 


2WD Manual Transmission 


Differential ............ccccceesecccceseeccces 15-1 
2WD Automatic Transmission 

Differential ...........cccccccceesecccecccuces 15-9 
4WD Manual Transmission 

Front Differential .....................00.. 15-17 
4WD Automatic Transmission 

Front Differential .................cccceeee 15-25 
4WD Rear Differential 

(Without Viscus Coupling) ............ 15-33 
4WD Rear Differential 

(With Viscus Coupling) ................. 15-53 


ZWD Manual Transmission 
Differential 


Special Tools ............c.cccccceeeeeeeeeeers 15-2 
Illustrated Index ...........ccceeeeesecueeeees 15-3 
Backlash Inspection ............0...seeeeee: 15-4 
Bearing Replacement ................00000: 15-4 
Ring Gear Replacement ..............06+5. 15-5 
Oil Seal Removal ................cccceseeeees 15-5 


Installation .........cccccccecccccsccucccuccuece 15-6 





Special Tools 





Special Tools 


Ref. No. 


@Q®OLO 


Tool Number 


07746—0030100 
07749—0010000 
07946—SD90200 
07947—6110501 

O7NAD—P200100 
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Description Qty Remarks 

Inner Handle C 1 
Outer Handle A 1 
Oil Seal Driver 4 
Oil Seal Driver 1 
Oil Seal Driver 1 

KOS 

ES) 
@ ® 


© 


Differential axe} 


Illustrated Index 












OIL SEAL 
Replace. 


RING GEAR 


DIFFERENTIAL CARRIER ASSEMBLY 


BALL BEARING 


BALL BEARING 


103 Nem (10.3 kg-m, 74 Ib-ft) 
Left-hand thread 


THRUST SHIM 
Selection, page 15-7 





OIL SEAL 
Replace. 
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Differential 
Backlash Inspection 





1. Place differential assembly on V-blocks and install 
both axles. 


2. Check backlash of both pinion gears. 
Standard (New): 0.05—0.15 mm (0.002—0.006 in) 
DIAL 


INDICATOR 
PINION GEARS 


3. lf the backlash is not within the standard, replace 


the differential carrier assembly. 
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Bearing Replacement 


NOTE: Check bearings for wear and rough rotation. 
If bearings are OK, removal is not necessary. 


1. Remove bearings using a standard bearing puller. 


BN 


(@ 


~ 


2. Install new bearings. 


INNER HANDLE C 


\) 07746—0030100 


BALL BEARING 


Ring Gear Replacement 





1. Remove the ring gear from the differential carrier. 


NOTE: The ring gear bolts has left-hand threads. 


Chamfer on inside diameter of 
ting gear faces carrier. 


10 mm BOLT CARRIER 
103 N-m (10.3 kg-m, 74 Ib-ft) 
Left-hand threads. 


2. Install the ring gear. 


Oil Seal Removal 





Remove the differential assembly. 


Remove the snap ring from the transmission housing. 


SNAP RING 


OIL SEAL 


Replace. 


‘OIL SEAL 
Replace. 
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Differential 
Installation 





1. Install the differential assembly in the clutch housing. 3. Install the transmission housing (see section 13). 


NOTE: Do not apply liquid gasket to the mating sur- 
face of the clutch housing. 





INNER HANDLE C 4. Tighten the transmission bolts (see section 13). 


07746—0030100 : F : : 
5. Use special tools to bottom differential assembly in 


clutch housing. 


INNER HANDLE C 
07746—0030100 


2. Install the thrust shim. 


NOTE: Install the snap ring that was removed. 





SNAP RING 6. Measure clearance between snap ring and outer race 


of bearing in transmission housing. 
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7. If out of limits, select a new snap ring from follow- 
ing table and install. 


Side Clearance: O—0.10 mm (0.03937 in) 


72 mm Snap Ring: Except D16Z6, D16Z7, D16A7, 
D16A8, D16A9, B16A2 























PART NUMBER 
41441—PL3—A00 


THICKNESS 
1.0 mm (0.03937 in) 
41442—PL3—A00 1.1 mm (0.04331 in) 
41443—PL3—A00 1.2 mm (0.04724 in) 
41444—PL3—A00 1.3 mm (0.05118 in) 
41445—PL3—A00 1.4 mm (0.05512 in) 
41446—PL3—A00 1.5 mm (0.05906 in) 
41447—PL3—A00 1.6 mm (0.062939 in) 
41448—PL3—A00 1.7 mm (0.06693 in) 
41450—PL3—A00 1.05 mm (0.04134 in) 
41451—PL3—A00 1.15 mm (0.04528 in) 
41452—PL3—A00 1.25 mm (0.04921 in) 
41454—PL3—A00 1.45 mm (0.05709 in) 
41455—PL3—A00 1.55 mm (0.06102 in) 


41456—PL3—A00 1.65 mm (0.064396 in) 
41457 —PL3—A00 1.75 mm (0.06890 in) 


80 mm Snap Ring: D16Z6, D16Z7, D16A7, D16A8, 
D16A9, B16A2 



























































































PART NUMBER THICKNESS 
41441 —PL3—BOO 1.0 mm (0.03937 in) 
41442—PL3—BOO 1.1 mm (0.04331 in) 
41443—PL3—BOO 1.2 mm (0.04724 in) 
41444—PL3—BOO 1.3 mm (0.05118 in) 


41445—PL3—BO0O 1.4 mm (0.05512 in) 
41446 —PL3—BOO 1.5 mm (0.05906 in) 





















41447—PL3—BO0O 1.6 mm (0.06299 in) 


41448 —PL3—BOO 1.7 mm (0.06693 in) 
41449 —PL3—BOO 1.8 mm (0.07087 in) 


41450—PL3—BO00 1.05 mm (0.04134 in) 
41451—PL3—BO0O 1.15 mm (0.04528 in) 
41452—PL3—BO0O 1.25 mm (0.04921 in) 
41453—PL3—BOO 1.35 mm (0.05315 in) 
41454—PL3—BOO 1.45 mm (0.05709 in) 


41455—PL3—BO00 1.55 mm (0.06102 in) 
41456—PL3—BOO 1.65 mm (0.06496 in) 
41457—PL3—BOO 1.75 mm (0.06890 in) 


NOTE: If snap ring-to-bearing outer race clearance mea- 
sured in step 6 is less than the specification, it is not 
necessary to perform steps 8 and 9. 
























































8. Remove the boits and transmission housing. 


9. Replace the snap ring with the one of the correct 
thickness selected in stop 6. 


10. Reassemble the transmission and install the trans- 
mission housing (see section 13). 


11. Install the. oil seal in the transmission housing. 


& 
cokes 
x) 





Ci 
QS Q 
Oy 


Except D16Z6, D16Z7, D16A7, D16A8, D16A9, 
B16A2: 


OUTER HANDLE A 


OIL SEAL DRIVER 
07749—0010000 —~* 


07947—6110501 






OIL SEAL 
Replace. 


D162Z6, D1627, D16A7, D16A8, D16A9, B16A2: 


OUTER HANDLE A 
07749—0010000 


OIL SEAL DRIVER 
07947—SD90200 


OIL SEAL ; 
Replace. (cont'd) 
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Differential 
Installation (cont'd) 





12. Install the oil seal in the clutch housing using the spe- 
cial tools. 


OIL SEAL DRIVER OUTER DRIVER A 
O07NAD—P200100 07749—0010000 


OIL SEAL 


Replace. 
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ZWD Automatic 
Transmission Differential 


Special Tools ..........ccccceeenucessccenccucs 15-10 
Iustrated Index ...........ccccccceueceeeeees 15-11 
Backlash Inspection ................0cceeee 15-12 
Bearing Replacement ..................605: 15-12 
Carrier Assembly Replacement ......... 15-13 
Oil Seal Removal ...............ccecceecccers 15-14 


Oil Seal Installation/Side Clearance ... 15-14 





Special Tools 





Ref. No. Tool Number Description Q'ty Page Reference 
@ O7JAD—PH80101 Attachment 1 15-16 
@ O7JAD—PH80200 Pilot, 26 x 30 mm 1 15-16 
B) O7NAD—P200100 Attachment, 52 x 55 mm 1 15-16 
@) 07746—0030100 Driver, 40 mm I.D. 1 15-12, 14, 15 
©) 07749—0010000 Driver 1 15-16 
© 07944—SA00000 Pin Driver, 4.0 mm 1 15-13 
® 07947—6110501 or Attachment 1 15-16 
07947—6110500 








i) 
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Differential (2WD Automatic Transmission) 
Illustrated Index 





SNAP RING SPEEDOMETER DRIVE GEAR 


CARRIER ASSEMBLY 
Replacement, page 15-13 
Inspect for cracks. 








RING GEAR 
Inspect for excessive wear. 


SET RING, 80 mm 
Select, page 15-15 


BALL BEARING 
Replacement, page 15-12 
Inspect for faulty movement. 


10 x 1.0 mm 
103 N-m (10.3 kg-m, 74 Ib-ft) 
Left-hand threads. 
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Differential (2WD Automatic Transmission) 


Backlash Inspection 





1. Place differential assembly on V-blocks and install 
both axles. 






2. Check backlash of both pinion gears. 





Standard (New): 0.05—0.15 mm (0.002—0.006 in) 






SIDE GEAR 


PINION GEAR 








If backlash is out of tolerance, replace the differen- 
tial carrier assembly. 


3. 
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Bearing Replacement 





NOTE: Check bearings for wear and rough rotation. If 
bearings are OK, removal is not necessary. 


1. Remove bearings using a standard bearing puller. 


7 
cet 


BEARING 


2. Install new bearings using the special tool as shown. 


DRIVER, 40 mm LD. 
07746 —0030100 


Carrier Assembly Replacement 


1. Remove the ring gear from the carrier. 


2. Pry snap ring off carrier, then remove speedometer 
drive gear and dowel pin using the special tool 
(07944—SAO00000 PIN DRIVER, 4.0 mm). 





SPEEDOMETER 


DRIVE GEAR SNAP RING 


3. Install speedometer drive gear with its chamfer (on 
inside diameter) facing carrier and secure with snap 
ring. 





SPEEDOMETER DRIVE GEAR 


SNAP RING 


4. Align snap ring on carrier as shown. 


DOWEL PIN 5 x 10 mm 


SNAP RING 





END GAP 


SNAP RING 


\ 


O 


5. Install the ring gear. 


CAUTION: The ring gear bolts have left-hand 
threads. 


Chamfer on inside diameter 
of ring gear faces carrier. 





CARRIER 10 x 1.0 mm 


103 N-m (10.3 kg-m, 74 Ib-ft) 
Left-hand threads. 


6. Install the ball bearings (15-12). 
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Differential (2WD Automatic Transmission) 
Oil Seal Removal Oil Seal Installation/Side Clearance— 





1. Remove the differential assembly. 1. Install a 2.50 mm (0.09843 in) set ring in transmis- 
sion housing. 
2. Remove the oil seal from the transmission housing. Do not install the oil seal yet. 





SET RING 


OIL SEAL : ; 
Replace. 2. Install the differential assembly into the torque con- 


3. Remove the oil seal from the torque converter verter housing using the special tool as shown. 


housing. 





DRIVER, 40 mm [.D. 
07746—0030100 


3. Assemble the transmission (See Section 14). 
Install the transmission housing and tighten the bolts 


OIL SEAL (See Section 14). 


Replace. 
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4. Tap on transmission housing side of differential as- 5. Measure clearance between the set ring and outer 
sembly with driver and attachment to seat the as- race of bearing in transmission housing. 
sembly in torque converter housing. 





DRIVER, 40 mm 1L.D. 
07746—0030100 Se : : 
If out of limits, select new set ring from following 


table and install: 


Side Clearance: 
MAX: 0.15 mm (0.006 in) 
SET RING 80 mm 


PART NUMBER THICKNESS 


90414—689—000 2.50 mm (0.09843 in) 
90415—689—000 2.60 mm (0.10236 in) 





90416—689—000 2.70 mm (0.10630 in) 
90417—689—000 2.80 mm (0.11024 in) 
90418—689—000 2.90 mm (0.11417 in) 
90419—PH8—000 3.00 mm (0.11811 in) 








NOTE: If the set ring-to-bearing outer race clearance 
measured in step 5 is less than the specification, it 
is not necessary to perform steps 6 and 7. 


6. Remove the transmission housing. 


7. Replace the 2.50 mm (0.09843 in) set ring with that 
of the correct thickness selected in step 5. 


8. Install the transmission housing (See Section 14). 


(cont'd) 
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Differential (2WD Automatic Transmission) 


Oil Seal Installation/Side Clearance 
(cont’d) 


9. Install the oil seal in the transmission housing us- 
ing the special tools as shown. 


DRIVER 
07749—0010000 


ATTACHMENT 
07947 —6110500 or 
07947—6110501 


PILOT, 
26 x 30 mm 
07JAD—PH80200 


10. Install the oil seal in the torque converter housing 
using the special tools as shown. 


DRIVER 
07749—0010000 


ATTACHMENT dee —_ 

vi SAD =PASO1O1 07JAD—PH80200 
ATTACHMENT, 

52 x 55 mm 

O07NAD—P200100 
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4WD Manual Transmission 
Front Differential 


Special Tools ..........0cccceecceeusnnsecccons 15-18 
Illustrated Index .........ccsseseseeeenseenees 15-19 
Backlash Inspection ............cccccccseses 15-20 
Bearing Replacement .................0685: 15-20 
Ring Gear Replacement ................... 15-21 
Oil Seal Removal .............2.cccceeecenees 15-21 


Installation .............ccccceeeceeeeeeeeneeues 15-22 





Special Tools 
















[ Special Tools 


Ref. No. Tool Number 





Description Qty Remarks 
@ 07746—0030100 Inner Handle C 
® 07749—0010000 Outer Handle A 
® 07946—SD90200 Oil Seal Driver 
@) O7NAD—P200100 Oil Seal Driver 
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Differential 
Illustrated Index 





80 mm THRUST SHIM 
Selection, Page 15-22 


BALL BEARING 
Replacement, page 15-20 


OIL SEAL 
Replace. 
Replacement, page 15-21 


OIL SEAL 
Replace. 
Replacement, page 15-21 





10 mm BOLT 

103 N-m (10.3 kg-m, 

74 Ib-ft) 
DIFFERENTIAL 
CARRIER 
ASSEMBLY 


FINAL DRIVEN GEAR 
Replacement, page 15-21 
Inspect for wear or 
damage. 


TRANSFER DRIVE GEAR 
Repiacement, page 15-21 
Inspect for wear 


or damage. BALL BEARING 


Replacement, page 15-20 
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Differential 


Backlash Inspection Bearing Replacement 





1. Place differential assembly on V-blocks and install 
the both driveshafts. 


NOTE: Check bearings for wear or rough rotation. If bear- 
ings are OK, removal is not necessary. 


2. Check backlash of both pinion gear. 1. Remove bearings using a standard bearing puller. 


BEARING PULLER 


.BALL BEARING 


2. Install new bearings. 
3. If the backlash is without the standard, replace the 


differential carrier assembly. 


INNER HANDLE C 
07746—0030100 


BALL BEARING 
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Ring Gear Replacement Oil Seal Removal 





1. Remove the final driven gear and transfer drive gear 
from the differential carrier. 


1. Remove the differential assembly. 


2. Remove the thrust shim from the transmission 


NOTE: The ring gear bolts has right-hand thread. housing. 


DIFFERENTIAL CARRIER THRUST SHIM 


Remove the oil seal from the transmission housing. 


OIL SEAL 
Replace. 


10 mm BOLT 
103 N-m (10.3 kg-m, 
74 \tb-ft) 


FINAL DRIVEN GEAR 


TRANSFER DRIVE GEAR 


2. Install the final dri i : 
riven gear and transfer drive gear OIL SEAL 


Replace. 
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Differential 

























2. Install the transmission housing (see section 13). 


NOTE: Do not apply liquid gasket to the mating sur- 
face of the clutch housing. 


3. Tighten the transmission bolts (see section 13). 


4. Use special tools to bottom differential assembly in 
clutch housing. 


INNER HANDLE C 
07746—0030100 
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1. Install the differential assembly in the clutch housing. 6. 


7. 
5. Install the thrust shim. 
NOTE: Install the thrust shim that was removed. 
8. 
80 mm 9 
THRUST SHIM . 


10. 


Installation—£§$_H MA 


Measure clearance between thrust shim and outer 
race of bearing in transmission housing. 


Side Clearance: 0 — 0.10 mm (0 — 0.0394 in) 


80 mm THRUST SHIM 





FEELER GAUGE 


If out of limits, select new thrust shim from follow- 
ing table and install. 


80 mm thrust shim 


PART NUMBER THICKNESS 


90414—689—000 2.5 mm (0.0984 in) 
90415—689—000 2.6 mm (0.1024 in) 





90416—689—000 2.7 mm (0.1063 in) 
90417—689—000 2.8 mm (0.1102 in) 
90418—689—000 2.9 mm (0.1142 in) 
90419—PH8—000 3.0 mm (0.1181 in) 





Remove the bolts and transmission housing. 


Replace the thrust shim with the one of the correct 
thickness selected the step 6. 


NOTE: If the shim -to-bearing clearance calculated 
in step 6 is less than the thrust shim. 


Reassemble the transmission and install the trans- 
mission housing. 





11. Install the oil seal in the transmission housing. 12. Install the oil seal in the clutch housing. 





OUTER HANDLE A OUTER HANDLE A 
07749—0010000 OIL SEAL DRIVER 07749—0010000 OIL SEAL DRIVER 
07947~SD90200 SENAG =F 200108 
} 
OIL SEAL OIL SEAL 
Replace. Replace. 
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4WD Automatic Transmission 
Front Differential 


Special. TOONS sages is sacec ever eudeewiedceceee 15-26 
Ilustrated Index ............cccceeeueseeseees 15-27 
Backlash Inspection ..............c.sccsuees 15-28 
Bearing Replacement ................e0006: 15-28 
Carrier Assembly Replacement ......... 15-29 
Oil Seal Removal ...............c0cccceeeeees 15-30 


Oil Seal Installation/Side Clearance ... 15-31 





Special Tools 





Ref. No. Tool Number Description Q’ty Page Reference 
q@) _ O7JAD—PH80101 Attachment 1 15-31 
@® O7JAD—PH80200 Pilot, 26 x 30 mm 1 15-31 
@ O7NAD—P200100 Attachment, 52 x 55 mm 1 15-31 
@ 07746—0030100 Driver, 40 mm I.D. 1 15-28, 31 
® 07749—0010000 Driver 1 15-31 
© 07944—SA00000 Pin Driver, 4.0 mm 1 15-29 
@ 07947—6110501 or Attachment 1 15-31 


07947—6110500 
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=) 





Differential (4WD Automatic Transmission) 


Illustrated Index 





10 mm SPECIAL BOLTS 
103 N-m (10.3 kg-m, 74 lb-ft} 









BALL BEARING 
Check for Smooth 
rotation. 


FINAL DRIVEN GEAR 
Check for abnormal wear. 


DIFFERENTIAL 
CARRIER 


TRANSFER 

. DRIVE GEAR 
Check for abnormal 
wear. 


SPEEDOMETER iiy 


DRIVE GEAR eS 9 
SSS ZA 
DOWEL PIN ————>] ae 


SNAP RING ———————" 


fa 
Ss 
Ce 


SS EZ, 


BALL BEARING 
Check for smooth rotation. 
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Differential (4WD Automatic Transmission) 


Backlash Inspection 





Place differential assembly on V-blocks and install 
both axles. 


Check backlash of both pinion gears. 


Standard (New): 0.05—0.15 mm (0.002— 0.006 in) 


3. If backlash is out of torelance, replace the differen- 
tial carrier assembly. 
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Bearing Replacement 





NOTE: Check bearings for wear and rough rotation. if 
bearings are OK, removal is not necessary. 


1. Remove bearings using a standard bearing puller. 


BEARING PULLER 


BALL BEARING 


2. Install new bearings using the special tool as shown. 


DRIVER 40 mm LD. 
07746—0030100 


BALL BEARING 


Carrier Assembly Replacement 


1. Remove the final driven gear and transfer drive gear. 
Inspect teeth for wear or damage. 


TRANSFER DRIVE GEAR 





FINAL DRIVEN GEAR 


2. Pry snap ring off carrier, then remove speedometer 
drive gear and dowel pin using the special tool 
(07944—SAO00000 PIN DRIVER, 4.0 mm). 





SPEEDOMETER 
DRIVE GEAR 


SNAP RING 


3. Install speedometer drive gear with its chamfer (on 
inside diameter) facing carrier and secure with snap 
ring. 





SPEEDOMETER DRIVE GEAR 
SNAP RING 


4. Align snap ring on carrier as shown. 


DOWEL PIN 5 mm 


SNAP RING 





SPRING PIN 


END GAP 


SNAP RING 


va 
O (cont'd) 
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Differential (4WD Automatic Transmission) 


Carrier Assembly Replacement Oil Seal Removal 
(cont'd) 


5. Install the final driven gear and transfer drive gear. 









1. Remove the differential assembly. 






2. Remove the oil seal from the transmission housing. 


Chamfer on inside 
diameter 











FINAL DRIVEN 
GEAR 





TRANSFER 
DRIVE 

10 mm BOLT GEAR 

103 N-m (10.3 kg-m, 74 lb-ft) 







OIL SEAL 
Replace. 


3. Remove the oil seal from the torque converter 
housing. 


OIL SEAL 
Replace. 
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Oil Seal Installation/Side Clearance 


1. Install a 2.50 mm (0.09843 in) set ring in transmis- 4. Tap on transmission housing side of differential as- 
sion housing. sembly with driver and attachment to seat the as- 
Do not install the oil seal yet. sembly in torque converter housing. 





SET RING 





DRIVER, 40 mm 1.D. 
07746—0030100 


2. Install the differential assembly into the torque con- 
verter housing using the special tool as shown. 





DRIVER, 40 mm I.D. 
07746 —0030100 


3. Assemble the transmission (See Section 14). 
Install the transmission housing and tighten the bolts 
(See Section 14). 


(cont’d) 
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Differential (4WD Automatic Transmission) 


Oil Seal Installation/Side Clearance (cont'd) 


5. Measure clearance between the set ring and outer 
race of bearing in transmission housing. 





If out of limits, select new set ring from following 
table and install: 


Side Clearance: 
MAX: 0.15 mm (0.006 in) 
SET RING 80 mm 


PART NUMBER THICKNESS 


90414—689—000 2.50 mm (0.09843 in) 
90415—689—000 2.60 mm (0.10236 in) 





90416—689—000 2.70 mm (0.10630 in) 
90417—689—000 2.80 mm (0.11024 in) 
90418—689—000 2.90 mm (0.11417 in) 
90419—PH8—000 3.00 mm (0.11811 in) 





NOTE: if the set ring-to-bearing outer race clearance 
measured in step 5 is less than the specification, it 
is not necessary to perform steps 6 and 7. 
Remove the transmission housing. 


Replace the 2.50 mm (0.09843 in) set ring with that 
of the correct thickness selected in step 5. 


Install the transmission housing (See Section 14). 
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9. Install the oil seal in the transmission housing using 
the special tools as shown. 


DRIVER 
07749—0010000 





ATTACHMENT 
07947 —6110500 or 


[een 07947—6110501 
PILOT, 


26 x 30 mm 
07JAD—PH80200 


10. Install the oil seal in the torque converter housing 
using the special tools as shown. 


DRIVER 
07749 —0010000 





PILOT, 
ATTACHMENT 26 x 30 mm 
O7JAD—PH80101 07JAD—PH80200 
or 
ATTACHMENT, 
52 x 55 mm 


O07NAD—P200100 


Differential 
(without viscous coupling) 


Special Tools ............cccceeccceeceeccccess 
Service Precautions ................sceeees: 
Troubleshooting .............ssseeeeeeceeees 
Maintenance ..............ccecceeeeeceennenees 
Differential Assembly 

Removal/Installation ..................... 
Illustrated Index ...........ccccceeesceeeeeees 
Differential 


Disassembly ...........ccccccceeececeeeenees 
Differential Carrier 

Disassembly/Reassembly .............. 
Differential 

Height Adjustment ................0cee00: 

Reassembly ...........c.ccccceeseeeeeeeeens 

Housing Installation ..................... 





Special Tools 





Ref. No. 


-- Special Tools 


Tool Number 


Description 








POQOOQO@OLOOHOHO 





07749—0010000 
07JAD—PH80100 
07966—SD90000 
07973—SD90300 
07926—SD90000 
07946 —SAO00000 
07GAF —SE00300 
07LAD—PW50601 
07746 —0010600 
07947—SD90101 
07973—SD90100 
07973—SD90200 
07946—MBOO000 
07974—SBO00200 
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Outer Handle A 

Oil Seal Driver 

Differential Carrier Stand 
Differential Pinion Center Pin 
Companion Flange Holder 
Pin Driver, 4.0 mm 

Driver Attachment 

Bearing Driver Attachment 
Outer Driver, 72 x 75 mm 
Oil Seal Driver 

Pinion Dummy Shaft 
Pinion Height Block 

Driver 

Oil Seal Driver 








Qty 


= 3 ae et toe se 





Remarks 





Service Precautions 


The Real Time 4WD system allows instantaneous shift 
from 2WD to 4WD automatically when greater traction 
is needed. To prevent accidents or injuries, the system 
must be released before performing any services on the 
differential unit. 


To release 4WD 


With the engine stopped, turn the shift bolt (painted 
Orange) as described below. 


DISENGAGEMENT LEVER 














Loosen the lock bolt A. 


Move the lever by turning the lock bolt A counter- 
clockwise. 


Confirm that the lever is in the fully disengaged po- 
sition by rocking the cat back and forth while plac- 
ing slight counterclockwise pressure on the lock bolt 
A. 


Tighten the lock bolt A. 
Torque: 12 Nem (1.2 kg-m, 9 lb-ft) 
NOTE: When the engine starts with the 4WD sys- 


tem disengaged, the rear differential clutch warning 
light should come on. 


<2WD> <4wD> 


LOCK BOLT B 


DISENGAGEMENT LOCK BOLT A 
LEVER 


Operations Requiring 4WD Disengagement 

@ When using test appliances; 
Speedometer tester, brake tester, chassis dynamo- 
meter, etc. 


CAUTION: Apply the parking brake and block the rear 
wheels before using a speedometer tester. When you 


use a chassis dynamometer, fix the car body with a 
rope to prevent it from moving. 


@ When running the engine with the car jacked up. 


@ When towing with raised front or rear wheels. 
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Differential 
Troubleshooting 


NOTE: 





@ Most problems in the unit are to be diagnosed by identifying noises from the gears or bearings. 
@ Care should be taken during diagnosis not to confuse rear differential noises with those from other drive train components. 


<Noise symptoms will be most prominent when 4WD is engaged. > 





Symptom 








Probable Cause 





Remedy 





Consistent noise during 
cruising 





Lack of oil 
Foreign matter stuck in gears, etc. 


¢ Improper tooth contact between ring gear 
and drive pinion 

Worn or damaged side bearing 

Deformed ring gear or carrier 


¢ Replenish oil 

© Clean and inspect 

¢ Replace any damaged or faulty 
parts 

e Adjust or replace 









Gear noises while 
accelerating 


Lack of oil 

Foreign matter stuck in gears, etc. 
Improper drive pinion preload 
Chipped or damaged gears 


| 


© Replenish oil 
e Clean and inspect 
e Replace 





Gear noises while coast- 
ing of accelerating 








Improper drive pinion preload 
Damaged or chipped gears 


e Adjust or replace 

















acceleration or when first 
driving away from a stop 








drive pinion 

Improper ring gear or drive pinion preload 
Excessive pinion backlash 

Worn differential splines 

Loose companion flange nuts and other 
fasteners 





Bearing noises while ¢ Cracked or damaged drive pinion bearing or e Replace 
accelerating or coasting/ side bearing 
deceleration 
Abnormal noises when ¢ Worn (excessive play) or damaged side ® Replace 
rounding a curve bearing 

¢ Damaged side gear, pinion, or pinion shaft 
Abnormal noises during e Excessive backlash between ring gear and © Adjust 


e Replace the carrier assembly 
© Recheck torque or replace 





Oil leak 











Overheating 
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Oil level too high 
Clogged breather hole 
Loose carrier or inadequate sealing 


e Worn or damaged oil seal 


e Lack of oil 
e Insufficient ring gear-to-pinion backlash 
e Excessive ring gear or drive pinion preload 








e Lower to proper level 

e Clean or replace 

e Recheck torque or apply 
sealant 

e Replace 





¢ Replenish 
e Adjust 
e Adjust or replace 





Maintenance 
Transmission Oil 





NOTE: Check the oil at operating temperature, engine 
OFF, and the cot on level ground. 


1. Remove the oil filler plug, then check the level and 
condition of the oil. 


Proper Level. 


The oil level must be up to the fill hole. If it is below 
the hole, add oil until it runs out, then reinstall the 
oil filler plug. 


If the oil is dirty, remove drain plug and drain trans- 
mission. 


Reinstall the drain plug with a new washer, and refill 
to proper level. 


Reinstall the oil filler plug with a new washer. 
Oil Capacity 


2.2 (2.3 U.S. qt.) after drain. 
2.3 (2.4 U.S. qt.) after overhaul. 


Use only SEA 10W-30 or 10W-40, SF or SG grade. 


OIL FILLER PLUG 
45 N-m (4.5 kg-m, 33 lb-ft) 


OIL DRAIN PLUG 
45 N-m (4.5 kg-m, 33 lb-ft) 





Removal/Installation 


Drain the differential oil. 
Remove the propeller shaft (see section 16). 
Remove the rear drive shafts (see section 16). 


Remove the mounting bolts from the rear differen- 
tial mount B. 


Remove the mounting bolts, then remove the 
differential and rear differential mount A assembly. 


Remove the differential from the mount A. 


REAR DIFFERENTIAL 


MOUNT A 55 N-m (5.5 kg-m, 40 Ib-ft) 


SPECIAL 
BOLT 
Replace. 
49 Nm 
(4.9 kg-m, 
35 Ib-ft) 


55 N-m (5.5 kg-m, 
40 ib-ft) 


REAR DIFFERENTIAL 
MOUNT B 


REAR DIFFERENTIAL 
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Illustrated Index 





Refer to the drawing below for the differential disassembly. 
Clean all parts thoroughly in solvent and dry with compressed air. 


/ B Lubricate all parts with oil before reassembly. 


NOTE: This differential uses no gaskets between the major housings; use Honda Genuine Liquid Gasket (P/N 08718—0001). 
Assemble the housings within 20 minutes after applying the liquid gasket and allow it to cure at least 30 minutes after 
assembly before filling the differential with oil. 




















10 mm BOLT OIL SEAL e& 
55 N-m (5.5 kg-m, 40 Ib-ft) Replace. 
| ; 
Ste eae. OIL FILLER BOLT 
; 45 N-m (4.5 kg-m, 
OIL SEAL SIDE BEARING 33 Ib-ft) 
Replace. Inspect for smooth rotation. | 
TAPER BEARING ; 
: DIFFERENTIAL . 
22 mm SPRING WASHER Inspect for smooth rotation. BERBINIG-CAE oe 
67 mm THRUST SHIM oD ZS Sepee 
COMPANION © 2 | QO places 
FLANGE (2\ } © " 
cena Qos SEAL 
DRIVE PINION J) | WASHER Replace. 
‘S y) Replacement, 
@ ©; a} 103 N-m page 15-39 
OSS (G (10.3 kg-m, ‘DIFFERENTIAL HOUSING 
DOWEL PIN 74 Ib-ft) bi lde idarat Removal, page 15-39 
S 0) 2 4 ne Right-hand thread.|Replace.  instattation, page 15-51 
or o Dy UD) eh DRAIN BOLT 
x ye ; 45 N-m (4.5 kg-m, 33 Ib-ft) 
, THRUST SHIM 
Selection, page ( 
15-44 
. 4 - 
8x 1.25 mm = RING GEAR 
22 N-m (2.2 kg-m, THRUST Inspect for wear 
16 Ib-ft) WASHERS or damage. 
67 mm THRUST SHIM 
eo mine on PINION SPACER 
Replace. Replace. SIDE BEARING 


Removal, page 15-43 
Installation, page 15-43 
DIFFERENTIAL 
CARRIER HOUSING DIFFERENTIAL CARRIER 
Disassembly/Reassembly, page 15-43 
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Differential 
Housing Removal 





1. Remove the differential carrier housing and dowel 
pins. 


DIFFERENTIAL 
HOUSING 

8x 10mm 

DOWEL PIN 





DIFFERENTIAL CARRIER 
ASSEMBLY 





1. 


2. 


Oil Seal Replacement 


Remove the oil seal from the differential housing. 


OIL SEALS 
Replace. 


DIFFERENTIAL HOUSING 


Drive the new oil seal in the differential housing. 


OIL SEAL DRIVER 
07JAD—PH80101 


“OUTER HANDLE A 
07749—0010000 
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Differential 
Inspection 
Ring Gear Backlash 
1. Place the differential carrier assembly on the 


Differential Carrier Stand and check backlash at four 
equally spaced locations around the gear. 


Standard: 0.11 — 0.16 mm (0.004 — 0.006 in) 





DIFFERENTIAL CARRIER STAND 
07973—SD90300 


2. If out of tolerance, adjust as described on page 
15-AV. 


Pinion Gear-to-Side Gear Backlash 
1. Install the pinion center pin in the differential side 


gear. Measure the backlash with a dial indicator. 


Standard: 0.05 — 0.15 mm (0.002 — 0.006 in) 





PINION CENTER PIN 
07973—SD90300 


2. If out of tolerance, replace the differential carrier as- 
sembly. 
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Tooth Contact (Ring Gear and Drive Pinion) 

1. Thoroughly clean the ring gear and drive pinion teeth, 
and paint the ring gear teeth lightly and evenly with 
Prussian Blue. 


2. Rotate the pinion one full turn both forward and 
backlash. 


GOOD CONTACT PATTERN 





3. Inspect the contact pattern on the ring gear. If the 
pattern is abnormal, adjust as instructed on page 
15-48. 


Disassembly 


1. Raise the locknut tab from the groove of the shaft. 





LOCKNUT TAB 


2. Hold the companion flange with the Companion 
Flange Holder then loose the locknut. 





SOCKET 
WRENCH 


COMPANION FLANGE HOLDER 
07926—SD90000 


3. Remove the locknut, spring washer, and compan- 
ion flange. 


COMPANION FLANGE 





SPRING 


WASHER 92 mm LOCKNUT 
Replace. 





4. Mark the bearing caps and differential carrier, then 


remove bearing caps. 


BEARING CAPS 


ALIGNING MARKS 


Remove the differential carrier from the differential 
carrier housing. 


Remove the drive pinion from the differential carrier 
housing. 





DRIVE PINION 


(cont'd) 
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Differential 
Disassembly (cont'd) 


7. Remove the drive pinion oil seal and the taper roller 9. Remove the bearing outer race from the differential 
bearing. carrier housing. 







DIFFERENTIAL 
CARRIER 
HOUSING 


BEARING 
OUTER RACE 





BEARING 
DRIVE PINION 
OIL SEAL 
Replace. 
8. Remove the bearing outer race from the differential 10. Remove the taper roller bearing from the drive pinion. 


carrier housing. 


BEARING PULLER 






DIFFERENTIAL 
CARRIER 
HOUSING 


BEARING 
OUTER RACE 





DRIVE PINION 
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Differential Carrier 
Disassembly/Reassembly 


1. Remove the both differential side bearings using a 
bearing puller. 







TAPER ROLLER 
BEARING 






BEARING PULLER 


2. Remove the ring gear boits, then remove the final 
driven gear from the differential carrier. 


NOTE: 

®@ The final driven gear bolts has right-hand threads. 

@ Loosen the bolts in a criss-cross pattern in 2—3 
steps. 


ue RING GEAR 


3. Install the ring gear on the differential carrier. 


NOTE: Tighten the bolts in a criss-cross pattern in 
2—3 steps. 





10 mm BOLT 
103 N-m (10.3 kg-m, 
74 Ib-ft) 


4. Drive the taper roller bearing onto the differential 
carrier. 







DRIVER 
ATTACHMENT 
07GAF—SE00300 TAPER ROLLER 


BEARING 


BEARING 
DRIVER 

ATTACHMENT 
O07LAD—PW50601 
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Differential 
Height Adjustment 


1. Install the rear pinion bearing race into the differen- 
tial carrier housing using the special tools. 


OUTER HANDLE A 
07749—0010000 


DIFFERENTIAL 
CARRIER 
HOUSING 









[; 


(LAL 





BEARING 
OUTER RACE, 


2. Install the front pinion bearing race into the differen- 
tial carrier housing using the special tools. 


OUTER HANDLE A 
07749 —0010000 


Gam 


OIL SEAL DRIVER 
07947 —SD90101 


HT BEARING 


OUTER RACE 





DIFFERENTIAL 
CARRIER 
HOUSING 
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“OUTER DRIVER, 
72x75 mm 
07746 —0010600 





3. Adjust drive pinion height as follows; 


NOTE: Clean all parts and tools in solvent thoroughly 
before adjusting the pinion height. 


a. Install the taper roller bearing on the Pinion Dum- 
my Shaft, then install the shaft in the differential 
carrier housing. 


22 mm LOCKNUT 
SPRING 


es 


COMPANION 
FLANGE 






PINION DUMMY 
SHAFT 
07973—SD90100 


TAPER ROLLER 
BEARING 


DIFFERENTIAL 
CARRIER 
HOUSING 


TAPER ROLLER BEARING 


b. Slide the taper roller bearing onto the dummy 
shaft. 


c. Install the companion flange, spring washer and 
locknut on the dummy shaft. 


NOTE: 

@ Replace the locknut with a new one. 

@ Do not install the drive pinion oil seals and pinion 
spacer at this time. 

@ Install the spring washer with the dished end fac- 
ing the carrier. 

















d. Hold the dummy shaft by inserting the end of a g. Place the Pinion Height Block on a surface plate; 
screwdriver in its hole, and torque the locknut to set the dial indicator needle to ‘’0’’. 
10 N-m (1.0 kg-m, 8 lb-ft). 


@ The locknut has right-hand threads. 07973—SD90200 
®@ Do not overtighten the locknut. 
22 mm LOCKNUT / 


} 








PINION DUMMY 


SHAT oo 100 Ke 
Mii, 


SURFACE PLATE 


h. Move the pinion height block onto the differen- 
tial housing with the indicator needle over the end 
of the dummy shaft as shown. 


NOTE: Install the bearing caps, then tighten the bolts 
SCREWDRIVER to 55 Nm (5.5 kg-m, 44 lb-ft) to assure proper tool 
contact. 
e. Measure drive pinion preload. ; . 
i. Remove the bearing caps, and measure the pin- 
Standard: 0.9 — 1.2 N-m ion height. Take the least reading to determine 
(9.0 — 12.0 kg-cm, 7.8—10.8 Ib-in) the pinion height by rotating the pinion height 
block on the differential housing. 


DIAL INDICATOR 


PINION HEIGHT BLOCK 
07973—SD90200 


PINION DUMMY 
SHAFT 
07973—SD90100 












f. If out of tolerance, turn the Jocknut in or out until 


the correct preload is obtained. (cont'd) 
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Differential 
Height Adjustment (cont'd) 



















j. To determine the proper 30mm thrust shim thick- 4. Drive the rear drive pinion and 30 mm thrust shim 
ness, subtract the value etched on the pinion from selected onto the drive pinion. 
the value obtained in step 3-i. TAPER ROLLER 
DRIVER BEARING 
NOTE: Make etched on the pinion are a plus (+) or 07946 —MBO0000 


minus (—) figure representing machining tolerance 
in hundredths of a mm. 








Example 1: 

@ Value measured in Step 3-i: 0.85 mm 
@ Mark etched on pinion: +2 

Shim Thickness required: 


30 mm THRUST 
SHIM 


Shim to be selected from chart: 0.84 mm (0.033 in) 


Example 2: 
@ Value measured in Step 3-i: 0.85 mm 
@ Mark etched on pinion: — 1 


Shim Thickness required: 5. Install the drive pinion in the carrier. 


DRIVE PINION 


Shim to be selected from chart: 0.87 mm (0.034 in) 


22 mm LOCKNUT 


~~ 
SPRING eh ee aa 


WASHER 
@ r= Game ETCHED gs 
Re MARK COMPANION 2 
30 mm THRUST SHIM FLANGE 


TAPER ROLLER 
BEARING 


DRIVE PINION 


PART NUMBER THICKNESS 


41361—PH8—O000 | 0.75 mm (0.030 in) 
41362—PH8—000 | 0.78 mm (0.031 in) 
41363—PH8—000 | 0.81 mm (0.032 in) 
41364—PH8—000 | 0.84 mm (0.033 in) 
41365—PH8—000 | 0.87 mm (0.034 in) 
41366—PH8—O000 | 0.90 mm (0.035 in) 
41367—PH8—000 | 0.93 mm (0.036 in) 
41368—PH8—000 | 0.96 mm (0.037 in) 






DIFFERENTIAL 
CARRIER 
HOUSING 








6. Install the front drive pinion bearing, companion 
flange, spring washer, and locknut. 









41369—PH8—000 | 0.99 mm (0.038 in) NOTE: 
41370—PH8—O000 | 1.02 mm (0.039 in) e@ Do not install the drive pinion oil seals and pinion 
41371—PH8—000 -05 mm (0.030 in) spacers. 






41372—PH8—000 
41373—PH8—000 
41374—PH8—000 
41375—PH8—000 
41376—PH8—000 


.08 mm (0.030 in) 
-11 mm (0.030 in) 
-14 mm (0.030 in) 
-17 mm (0.030 in) 
-20 mm (0.030 in) 





@ Install the spring washer with the dished end fac- 
ing the carrier. 

















— 2 ot mo 
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Reassembly 





7. Hold the companion flange with the Companion 
Flange Holder, and tighten the locknut to about 10 
N-m (1.0 kg-m, 8 lb-ft). 


Fit the assembled differential case into the carrier. 


Insert the one 2.20 mm (0.087 in) shim between the 
side bearing and carrier at the ring gear side, then 
push the differential assembly to move the ring gear 
away from the drive pinion. Measure the clearance 
between the side bearing and carrier at the opposite © 
side of the ring gear. 


SOCKET WRENCH 


To determine the shim thickness, add 2.23 to 2.26 
mm to the clearance measured (to compensate for 





9. 





COMPANION FLANGE Example: 


HOLDER 
07926—SD90000 


Check the drive pinion bearing preload. 


Allowance for taper bearing 


2.20 mm 
+0.06 mm 


5.58 mm 


NOTE: 

@ Do not overtighten the locknut. 

@ Rotate the pinion several times to assure proper 
bearing contact. 


Preload: 0.9 — 1.2 Nm PART NUMBER 


3.32 mm 5.58 mm 
2 


bearing tightening), then divide by 2. 


Clearance measured with thickness gauge: 


= 2.79 mm 


Insert a 2.77 mm shim in each side. 


THICKNESS 





{9.0 — 12.0 kg-cm, 0.7 — 0.9 lb-ft) 
41411—PH8—000 


41412—PH8—000 
41413—PH8—000 
41414—PH8—000 
41415—PH8—000 
41416—PH8—000 
41417—PH8—000 
41418—PH8—000 
41419—PH8—000 
41420—PH8—000 
41421—PH8—000 
41422—PH8—000 
41423—PH8— 000 
41424—PH8—000 
41425—PH8—000 
41426—PH8—000 
41427—PH8—000 
41428—PH8—000 
41429—PH8—000 
41430—PH8—000 
41431—PH8—000 
41432—PH8—000 
41433—PH8—000 
41434—PH8—000 





OMDNOORWHN 


If out of specification, turn the locknut in or out un- 
til the correct preload is obtained. 











2.20 mm (0.087 in) 
2.23 mm (0.088 in) 
2.26 mm (0.089 in) 
2.29 mm (0.090 in) 
2.32 mm (0.091 in) 
2.35 mm (0.093 in) 
2.38 mm (0.094 in) 
2.41 mm (0.095 in) 
2.44 mm (0.096 in) 
2.47 mm (0.097 in) 
2.50 mm (0.098 in) 
2.53 mm (0.100 in) 
2.56 mm (0.101 in) 
2.59 mm (0.101 in) 
2.62 mm (0.103 in) 
2.65 mm (0.104 in) 
2.68 mm (0.106 in) 
2.71 mm (0.107 in) 
2.74 mm (0.108 in) 
2.77 mm (0.109 in) 
2.80 mm (0.110 in) 
2.83 mm (0.111 in) 
2.86 mm (0.113 in) 
0.50 mm (0.020 in) 


(cont'd) 
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Differential 
Reassembly (cont'd) 



























4. Install the shims selected between the side bearing 7. If out of tolerance, correct by decreasing the shim 
and carrier on both sides. thickness on one side and increasing the thickness 
of other shim the same amount. 


SHIMS 


NOTE: 

@ The total of both shims must still equal the cal- 
culation you made in step 3. 

@ If there is too much backlash, move the ring gear 
toward the drive pinion. If there is not enough 
backlash, move the ring gear away from the drive 
pinion. 


8. When you obtain correct backlash, check the total 
bearing preload. 


Drive pinion preload: 0.9—1.2 N-m (9.0—12.0 kg-m, 
7.8—10.4 ib-in) 





+ 
Diff housing preload: 0.4—0.6 N-m (4.0—6.0 kg-m, 


5. Position the bearing caps in place and tighten the 
a P 4 3.4—5.2 Ib-in) 


bolts. 


If the preload is not within the limit, change the 67 
mm thrust shim on both sides of the differential case. 
The backlash must remain within tolerance. 


NOTE: Align the marks made during disassembly. 


10 mm BOLT 
55 N-m (5.5 kg-m, 40 lb-ft) 
9. Check the contact between the ring gear and drive 


pinion. 


NOTE: 

@ Paint the ring gear teeth lightly and evenly with 
Prussian Blue (on both sides of each tooth). 

@ Rotate the pinion one full turn forward and back- 
ward while applying pressure the ring gear. 





6. Measure the backlash between the ring gear and 
drive pinion. 







Backlash: 0.11 — 0.16 mm (0.0043 — 0.0063 in) 
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1) 


2) 


3) 


CORRECT TOOTH CONTACT 


TOE CONTACT 
@ Use a thinner pinion shim to move the drive 
pinion away from the ring gear. 


HEEL CONTACT 


@ Use a thinner pinion shim to move the drive 
pinion toward the ring gear. 


OCD A= 


4) 


5) 


FLANK CONTACT 

@ Use a thinner side bearing shim on the drive 
pinion side and a thicker one on the ring gear 
side to move the ring gear toward the drive 
pinion. The total of both shims must still 
equal the calculation you made on page 
15-47, step 3. 


NOTE: Recheck backlash after replacing the side 
bearing shims. If out of specification, adjust as 
described under TOE CONTACT. 


FACE CONTACT 

@ Use a thinner side bearing shim on the drive 
pinion side and a thinner one on the ring gear 
away from the drive pinion. The total of both 
shims must still equal the calculation you 
made on page on 15-47, step 3. 


NOTE: Recheck backlash after replacing the side 
bearing shims. 

!f out of specification, adjust as described un- 
der HEEL CONTACT. 


10. Remove the differential carrier from the housing. 
11. Remove the following parts from the carrier. 


@ 22 mm locknut 

@ Spring washer 

@ Companion flange 

@ Drive pinion 

@ Front drive pinion bearing 


22 mm LOCKNUT 
SPRING WASHER 








COMPANION 
FLANGE 


TAPER ROLLER 
BEARING 


DRIVE 
PINION 


DIFFERENTIAL 
CARRIER 


12. Install a new pinion spacer onto the drive pinion. 


DRIVE PINION 


PINION SPACER 
Replace. 


THRUST ae () 


WASHERS 
(cont'd) 
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Differential 
Reassembly (cont'd) 





13. Install the drive pinion in the differential carrier 15. Install the following parts on the drive pinion. 
housing, then install the two thrust washers and 
taper roller bearing on the drive pinion. @ Companion flange 


@ Spring washer 
@ 22 mm Locknut 
TAPER ROLLER BEARING 


“7a 






THRUST DRIVE PINION COMPANION 
WASHERS FLANGE 


PRING 
WASHER 


ZS 
22 mm 
LOCKNUT 


16. Hold the companion flange with the Companion 
Flange Holder and tighten the 22 mm locknut to 
120 — 230 N-m (12 — 23 kg-m, 86 — 166 lb-ft). 
The preload should be 1.2 — 1.5 Nem (12.0 — 15.0 
kg-m, 10 — 13 lb-ft). 


PINION 
SPACER 


14. Drive the oil seal into the differential carrier hous- 
ing using a special tool. 


NOTE: 

@ If the preload exceeds 1.5 N-m (15 kg-cm, 13 
Ib-in), replace the spacer; Do not adjust by 
loosening the 22 mm locknut. 

@ Aliso replace the pinion spacer if the preload is 
not within the limit even when the locknut is 
tightened over 230 N-m (23 kg-m, 166 Ib-ft). 


OIL SEAL DRIVER 
07974—$SB20200 


COMPANION FLANGE HOLDER 
07926—SD90000 . 





7 
22 mm LOCKNUT 
120 — 230 N-m (12.0 — 23.0 kg-m, 86 — 166 Ib-ft) 
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17. 


18. 


19. 


20. 


Check the preload. 


NOTE: Before measuring the preload, rotate the 
Pinion several times to assure proper bearing 
contact. 


Preload: 1.2 — 1.5 Nm (12.0 — 15.0 kg-m, 
10 — 13 lb-in) 





Stake the 22 mm locknut. 





LOCK TAB 


Install the differential assembly on the carrier (page 
15-47). 


Check the total preload. 


Drive Pinion 

Preload: 

1.2 — 1.5 Nm 

(12.0 — 15.0 kg-cm, + 
10 — 13 Ib-in) 


Differential 

Carrier Preload: 
0.4 — 0.6 Nm 
(4.0 — 6.0 kg-cm, 
3.4 — 5.2 Ib-in) 





Housing Installation 





Apply liquid gasket to the carrier housing mating sur- 
face of the differential housing. 


NOTE: This differential uses no gasket between the 
major housing; use Honda Genuine Liquid Gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly be- 
fore filling it with oil. 


2. Install the carrier on the differential housing. 


DIFFERENTIAL 
HOUSING 

8x 10mm 

DOWEL PIN 


22 N-m (2.2 kg-m, 16 lb-ft) 





DIFFERENTIAL CARRIER 
ASSEMBLY 
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Differential 
(with viscous coupling) 


Special Tools ..............cccceccecceeeecees 15-56 
Service Precautions ................ Perera 15-56 
Differential Oil ...............cccceceeeeeeeees 15-57 
OW Leak jcccscieiacdeateinde tececah ey ake 15-58 
Viscous Coupling .............ccccccseeeeees 15-59 
Differential Clutch 

Operation Check (Mechanical) ....... 15-60 


Operation Check (With ALB Checker) 15-61 
Operation Check (With Jumper Wire) 15-62 


Troubleshooting ...........ccccseeseceeeenees 15-63 
Differential 

Removal/Installation ..................6.: 15-64 

Illustrated Index .............cccceeeeeueees 15-66 

Disassembly .............ccccseeeesecceeeees 15-68 

Reassembly ...........c:cscceceucceeecccers 15-78 
Dog Clutch Clearance ..................00. 15-91 
Hypoid Pinion Height ...................... 15-92 
Ring Gear Backlash .................c0ceees 15-93 
Ring Gear & Hypoid Pinion Tooth 

COMTAC io ivssickisanecictencseeet Gisnctecats 15-94 
Solenoid Assembly .................00000005 15-94 


Solenoid-On-Differential Assembly .... 15-95 
Stroke Switch 
INPSEOCTION buss cesses taviecencckaeestenwests 15-95 
Adjustment ............cccccceeecseeeeeeuans 15-96 


Special Tools 





-- Special Tools 


Ref. No. Tool Number 






Description Remarks 





O7HAJ—SGO00602 


O07HAJ—SG00400 
O07KAJ—PS30100 
O7KAJ—PS30110 
O07KAJ—PS30120 
07979—PJ40001 

07KAZ—PS30100 
07926—SD90000 
07744—0010400 

07LGC—0010100 
07749—0010000 

07GAD—PG40100 
O07KAF—PS30200 
07JAD—SH30100 
07KAB—PS30100 
O07JAC—PH80000 
O7JAC—PH80100 
07JAC—PH80200 
07JAC —PH80300 





GOOSOOOOOOSOLLOO © 





©0® 
WN — 


O7HAJ—SGO00601 or 
07508—SBOO0000 


ALB Checker 


Frequency Convert Adapter 
Feeler Gauge Set 

Feeler Gauge 0.05 mm 
Feeler Gauge 0.25 mm 
Magnet Stand Base 

Viscous Shaft Adapter 
Companion Flange Holder 

Pin Driver 5 mm 

Snap Ring Plier 

Outer Handle A 

Driver Attachment 

Inner Race Remover Base 

Oil Seal Driver 

Dog Piece Holder 
Adjustable Bearing Remover Set 
Bearing Remover Attachment 
Remover Handle 

Rmover Weight 
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-- Special Tools 













Ref. No. Tool Number | Description Remarks 
5) O7KAD—PS30100 Taper Bearing Remover 
07746—0030100 Inner Handle C 
a) 07746—0030400 Inner Driver 35 mm 
O7KAF—PS30100 Bearing Installer Tool Set 

8)-1 O7JAF—SJ80110 Shaft 

(18)-2 O7JAF—SJ80120 Nut 

(8)-3 O7KAF—PS30110 Taper Bearing Installer 
(8)-4. O7KAF—PS30120 . Taper Bearing Installer 
8)-5 O7KAF—PS30130 Taper Bearing Installer 
G8)-6 O7KAF—PS30140 Taper Bearing Installer 
O7KAF—PS30400 Pinion Oil Seal Driver 
O7KAF—PS30500 Inner Race Driver 

@® 07JAD—PNO0100 Oil Seal Driver 

® O7KAJ—PS30200 Height Inspection Gauge 
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Service Precautions 


The Real Time 4WD system allows instantaneous shift from 
FWD to 4WD automatically when greater traction is need- 
ed. To prevent accidents or injuries, the system must be 
released before performing any services on the differential 
unit, 


To release 4WD 
With the engine stopped, turn the shift bolt (painted 
Orange) as described below. 


DISENGAGEMENT 
BOLT 


HEC OS 


Loosen the lock bolt A. 


Align the mark on the disengagement bolt B with “2” 
to disengage the 4WD system. 


Align the plate C with the cutout in the disengagement 
bolt B and tighten the lock bolt A to the specified 
torque. 


TORQUE: 17N-m (1.7kg-m, 12Ib-ft) 


NOTE: When the engine starts with the 4WD 
system disengaged, the rear differential clutch 
warning light should come on. 


<4wD> 


DISENGAGEMENT BOLT B 


LOCK BOLT A ALIGNMENT MARK 
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Operations Requiring 4WD Disengagement 

@ When using test appliances: 
Speedometer tester, brake tester, chassis dynamometer, 
etc. 


CAUTION: Apply the parking brake and block the rear 
wheels before using a speedometer tester. When you 
use a chassis dynamometer, fix the car body with a rope 
to prevent it from moving. 


@ When running the engine with the car jacked up. 


@ When towing with raised front or rear wheels. 





ee es ., 


CAUTION: After servicing, be sure to engage the 4WD 
system (align the alignment mark with ”4”) and tighten 
the lock boit A securely. 

Stop the engine and disconnect the ABS B2 fuse in the 
engine compartment for more than 3 seconds. 

The self-diagnosis lamp of the ABS control unit should 
stop blinking. 





Differential Oil 
Oil Level Check 





Clutch Housing 
1. Check with oil at operating temperature, engine OFF, 
and car on level ground. 


Remove oil filler plug and check level with finger. 


Oil level must be up to filler hole. If it is below the 
hole, add oil until it runs out, then reinstall plug. 


OIL FILLER PLUG 
40 N-m (4.0 kg-m, 29 Ib-ft) ———-+»> 


WASHER 
Replace. 


Differential Carrier 
1. Check with oil at operating temperature, engine OFF, 
and car on level ground. 


Remove oil filler plug and check level with finger. 


Oil level must be up to filler hole. If it is below the 
hole, add oil until it runs out, then reinstall plug. 


OIL FILLER PLUG 
48 N-m (4.8 kg-m, 35 lb-ft) 


WASHER 
Replace. 





Oil Change 





Clutch Housing 
1. Change oil only when disassembling the clutch 
housing. 


NOTE: The clutch housing has no drain bolt. 


Capacity: 0.31 @ (0.33 US qt., 0.26 Imp. qt.) after 
overhaul. 
Recommended oil: Genuine Honda ATF 


Differential Carrier 
1. Drain with transmission oil at operating temperature, 
engine OFF, and car on level ground. 


Remove the oil filler plug, then remove the drain plug 
and drain transmission. 


Reinstall drain plug with a new washer, and refill to 
proper level. 


NOTE: Drain plug and filler plug washers should be 
replaced at every oil change. 


Oil Capacity 
0.93 £ (1.0 US qt., 0.8 Imp. qt.) after drain. 
1.0 £ (1.1 US qt., 0.9 Imp. qt.) after overhaul. 
Recommended oil: Hypoid gear oil (API Classification GL5 
or equivalent) 
Viscosity SAE #90 above 5°C (41°F) 


SAE #80 below 5°C (41°F) 


OIL FILLER PLUG 
48 N-m (4.8 kg-m, 35 lb-ft) 


OIL DRAIN PLUG 
40 N-m (4.0 kg-m, 29 Ib-ft) 
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Oil Leak 


Inspection 


CAUTION: 

@ Use Honda Genuine Liquid Gasket (P/N 
08718—0001). 

@ Clean the sealing surfaces before inspection. 

@ Apply sealant evenly to the whole area of the sealing 
surfaces. 

@ if more than 20 minutes have passed after applying 
the sealant, apply it again before assembling. 





(@ Check the area around the companion flange for oil 
leaks or seepage. If oul is leaking or seeping out, check 
for damaged companion flange oil seal. 


@) Check the area around 2 — 4 shift column for oil leaks 
or seepage. If oil is leaking or seeping out, check for 
damaged 2 — 4 shift column O-ring. 


@) Check the area around the intermediate plate for oil 
leaks or seepage. If oil is leaking or seeping out, re- 
move the intermediate plate and apply Honda Genuine 
Liquid Gasket (P/N 08718—0001) again. 


(@) Remove the check bolt and check for oil leaks or 
seepage. If oil is leaking or seeping out, check for 
damaged 2 — 4 shift shaft oil seal. 


(©) Check the check hole for oi! leaks or seepage. If oil 


is leaking or seeping out, check for damaged two- 
liquid separator oil seals. 
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©) Check the area around the carrier cover for oil leaks 
or seepage. Remove the carrier cover and apply Hon- 
da Genuine Liquid Gasket (P/N 08718—0001) again, 
if necessary. 


@) Check the area around the carrier cover oil seal for oil 
leaks or seepage. If oil is leaking or seeping out, check 
for damaged carrier cover oil seal. 


Check the area around the differential carrier side oil 
seal for oil leaks or seepage. 
Check for damaged differential carrier side oil seal if 
necessary. 


@) Check the areas around the oil filler plug and the drain 
plug for oil leaks or seepage. 
Replace the washers if necessary. 


CAUTION: Clean the differential; this will make it easy 
to identify the oil leak/seepage point. 


NOTE: Refer to ‘‘Disassembly”’ and ‘‘Reassembly”’ of the 
differential. 


Viscous Coupling 
Inspection 


MT AT 


1. Raise the car off the ground and place safety stands 1. 
under the side sill reinforcement sections. 




















2. Start the engine and keep the engine speed at idle. 3. 
3. Shift into low gear and gradually release the clutch. 4. 


4. Apply the parking brake firmly. 
@ Viscous coupling is OK if the engine stalls. 
@ Viscous coupling is faulty if the engine continues 5. 
to run. 


Raise the car off the ground and place safety stands 
under the side sill reinforcement sections (see left 
drawing). 


Mark either the No. 1 or No. 2 propeller shaft. 











MARKING 


Start the engine and keep the engine speed at idle. 


Fix the engine speed at Jjow gear by moving the shift 
lever to the 2nd gear range and pressing the LOW 
switch. 


Apply the parking brake firmly and hold the engine 
idling for 5 minutes. 


NOTE: Both the front and rear wheels should be spin- 
ning before the parking brake is applied, while the 
rear wheels should lock and the front wheels should 
turn slowly when the parking brake is applied. 


After the engine has idled for 5 minutes, measure 

the time during which the marked propeller shaft ro- 

tates 10 times. 

@ Viscous coupling is OK if the time for 10 turns 
is 18 seconds or more. 

@ Viscous coupling is faulty if the time for 10 turns 
is less than 18 seconds. 


CAUTION: Release the parking brake lever immedi- 


ately after measuring. Otherwise, the temperature 
of the viscous coupling rises causing damage. 
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Differential Clutch 
Operation Check (Mechanical) 


1. Check for operation with the engine OFF. 

2. Block the front wheels securely. Jack up the rear of 
the car and place safety stands under the side sill 
reinforcement sections. 


3. Make sure that the 4WD system is engaged. 








DISENGAGEMENT BOLT 


4WD ENGAGED 


O) ALIGNMENT MARK 


4. Make sure that the rear wheels cannot be turned by 
hand. 


5. Disengage the 4WD system. 


AT 2WD 
(4WD DISENGAGED) 


ALIGNMENT MARK 
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Make sure that the rear wheels can be turned by 
hand. 


If the rear wheels turn in step 4, or if they do not 
turn in step 6, check the differential for damage. 


CAUTION: Do not forget to engage the 4WD sys- 
tem after checking the differential clutch for 
operation. 





SAFETY STAND 


Operation Check (With ALB Checker) 


1. Perform the ABS function test with ALB checker to 7. Start the engine and release the parking brake. 
check that there are no problems or abnormalities. 
8. Turn the Mode Selector switch to 4 or 5. 
2. Turn the ignition switch ON and check that the rear 
differential clutch warning light comes on. If it does 9. Push the Start Test switch. 
not come on, go to troubleshooting, page 19-66. 


CAUTION: When the test in progress indicator light 


3. With the ignition switch OFF, disconnect the 6-P in- is ON, don’t turn the Mode Selector switch. 
spection connector (ORN) from the connector cover PULSE SELECTOR 
located on the cross-member under the passenger’s SWITCH MODE SELECTOR 






seat and connect the 6-P inspection connector to the 
ALB checker. 


SWITCH 


CONNECTOR 
COVER 







ALB CHECKER 
CONNECTOR 


START TEST SWITCH 


10. Check if the rear wheels can be rotated by hand 
while solenoid operating sound is heard. 
If the rear wheels cannot be rotated, there is an open 
6-P INSPECTION circuit in the related wire harness or the solenoid is 
CONNECTOR faulty. 


CAUTION: Do not use Mode 6 while testing. 
ALB CHECKER 
07HAJ—SGO060I or ONAIZGINIEE )©=Disconnect the ALB checker before 
ties Seeoenn or driving the car A collision can result from a reduc- 
a © and O7HAJ—SG00400 (Adaptor) tion, or complete loss of braking ability causing se- 
vere personal injury or death. 
4. Block the front wheels, raise the rear of the car and 
support on safety stands. 


5. Shift the transmission in neutral for manual trans- 
mission models, and in P for automatic transmission 
models. 


6. Short the brake light switch terminal with a jumper 
wire. 


NOTE: Although it is acceptable for assistant to 
depress the brake pedal instead of performing step 
6, the wheels cannot be rotated in step 10 if the pe- 
dal is depressed firmly. 





SAFETY STAND 


15-61 


Differential Clutch 


Operation Check (With Jumper Wire) 


CAUTION: To prevent the rear differential clutch sole- 
noids from damage, do not leave the ignition switch on 
for more than 5 minutes and do not ground the RED/YEL 
wire (pulling solenoid) for more than 5 seconds while 
testing. 


1. With the ignition switch OFF, disconnect the 4-P in- 
spection connector (ORN) from the connector cover 
located on the cross-member under the passenger’s 
seat. Ground the RED/GRN terminal (holding sole- 
noid) to the body with a jumper wire and connect 
the voltmeter between the BLUE/GRN terminal and 
body ground. 


4-P INSPECTION CONNECTOR 


BLK/YEL RED/GRN 


Je RED/YEL 


oa 


BLU/GRN 


View from terminal side. 


2. Block the front wheels, raise the rear of the car and 
support on safety stands. 


3. Make sure that the selector bolt of the rear differen- 
tial is set to 4WD. 


4. Turn the ignition switch ON. 

5. Check that the voltmeter shows the battery voltage. 
If it shows OV, the stroke switch circuit is defective 
or the dog clutch is faulty (2WD position). 

6. Ground the RED/YEL terminal to the body with a 


different jumper wire for an instant (less than 5 
seconds). 


4-P INSPECTION CONNECTOR 


BLK/YEL RED/GRN 





RED/YEL 







BLU/GRN 


View from terminal side. 


7. Check that the voltmeter shows OV and that the rear 
wheels can be rotated by hand. 

@ If the rear wheels cannot be rotated, there is an 
open circuit in the related wire harness or the sole- 
noid is faulty. 

@ If the rear wheels can be rotated but the voltmeter 
does not show OV, the stroke switch is faulty. 
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SAFETY STAND 


Troubleshooting 


CAUTION: Most problems in the unit are to be diagnosed by identifying noises from the gears or bearings. Care should 
be taken during diagnosis not to confuse the differential noises with those from other drive train components. 


Symptom 


Probable Cause 


Remedy 





Consistent noise during 
cruising 


Lack of oil 


Replenish oil 





Foreign matter stuck in gears, etc. 


Clean and inspect 
Replace any damaged or faulty 
parts 





Improper tooth contact between ring gear 
and hypoid pinion 

Worn or damaged side bearing 

Worn or damaged hypoid pinion taper 
bearing 


Adjust or replace 





Worn ring gear or hypoid pinion 
Deformed ring gear or differential carrier 
Damaged gears, etc. 


Replace 





Gear noises while 
accelerating 


Lack of oil 


Foreign matter stuck in gears, etc. 


Replenish oil 


Clean and inspect 
Replace damaged parts 





Gears not engaged properly or misadjusted 
Improper hypoid pinion preload 


Clean and inspect 
Replace damaged parts 





Chipped or damaged gears 


Replace 





Gear noises while 
coasting 








Bearing noises while 
accelerating or coasting/ 
decelerating 


Improper hypoid pinion preload 
Chipped or damaged gears 


Cracked or damaged hypoid pinion taper 
bearing or side bearing 





Abnormal noises while 
starting or accelerating 


Excessive backlash between ring gear and 
hypoid pinion gear 
Improper ring gear or hypoid pinion preload 


Adjust or replace 


Replace 


Adjust 





Worn viscous side spline 


Replace 





Oil leak 





Overheating 


Shock noises from the 
rear when starting 


Oil level too high 
Clogged breather hole 


Lower to proper level 





Clean or replace 





Loose differential carrier or inadequate 
sealing 


Recheck torque or apply 
sealant 





Worn or damaged oil seal 


Replace 





Lack of oil 


Replenish 





Insufficient backlash between ring gear and 
hypoid pinion gear 


Adjust 





Excessive ring gear or hypoid pinion preload 


Excessive backlash between ring gear and 
hypoid pinion gear 


Adjust 





Adjust 





Shock noises from rear 
differential when rouding 
a curve in reverse gear 
at full speed 








Dog clutch out of engagement 


Adjust or replace 





15-63 


Differential Assembly 
Removal/Installation 
















1. Disconnect the battery negative (—) and positive (+) 9. Remove the rear differential mount A from the 
cables from the battery. differential assembly. 


2. Disconnect the cifferential harness connectors. 
3. Drain oil from the differential. 


4. Remove the breather tube joint. 12 x 1.25 mm 
55 N-m (5.5 kg-m, 40 lb-ft) 


5. Remove the propeller shaft (see section 16). 


s 4 REAR DIFFERENTIAL 
. ri f ion . 
6. Remove the driveshafts (see section 16) MOUNT A 


7. Remove the mount bolts from the rear differential 
mount B. 


8. Remove the rear differential mount A attaching bolts, 
then remove the differential assembly and mount A. 


REAR DIFFERENTIAL 
MOUNT B 





12 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 





DIFFERENTIAL 
ASSEMBLY 





10. Install the differential assembly in the reverse order 
of removal. 







REAR DIFFERENTIAL NOTE: After installing the rear differential, pour the 

MOUNT A specified amount of the ATF oil into the clutch hous- 
ing and the gear oil into the differential carrier (see 
page 15-57). 








SPECIAL BOLTS 

12 x 1.25 mm 

49 N-m (4.9 kg-m, 35 lb-ft) 
Replace. 
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Differential 
Illustrated Index 


CAUTION: Coat the clutch housing side parts with ATF and the differential carrier side parts with hypoid gear oil. 
NOTE: 


@ Clean the parts (except solenoid) thoroughly in cleaning solvent and dry them with compressed air. Blow out all passages 
®@ Coat the rotating or sliding sections of the parts with oil before reassembly. 
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@ 20 mm LOCKNUT 
Replace. 
99 N-m (9.9 kg-m, 72 Ib-ft) 

@ SPRING WASHER 

(3) COMPANION FLANGE 

@) 40 x 62 x 8 mm OIL SEAL 
Replace. 

©) BALL BEARING 

© SNAP RING 

@ 14 mm FILLER BOLT 

WASHER 
Replace. 

@ CLUTCH HOUSING 

BREATHER PLATE 

@) 30 mm WASHER 
Selection, page 15-91 

@2 2-4 INPUT SHAFT 

(3 2-4 SLEEVE 

STEEL BALL 

@® DOG CLUTCH HUB 

20 x 26 x 17 mm NEEDLE 
BEARING 

@ INTERMEDIATE PLATE 

5 x 25 mm SPRING PIN 
Replace. 

2-4 SHIFT FORK 

2-4 SHIFT FORK SHAFT 

@) 2-4 SHIFT SPRING 

@ 2-4 SHIFT SPACER 

@ SPRING WASHER 

LOCK WASHER 
Replace. 

@) 2-4 SHIFT COLUMN 

15.8 x 2.4 mm O-RING 
Replace. 





Bolt Size 





Torque Value 


@) SPRING WASHER 
SOCKET BOLT 
24 N-m (2.4 kg-m, 17 Ib-ft) 
14 mm SHIM 
Selection, page 15-96 
GO STROKE SWITCH 
25 N-m (2.5 kg-m, 18 lb-ft) 
@) SWITCH HARNESS PROTECTOR 
@2 26 mm LOCKNUT 
Replace. 
@) SPRING WASHER 
HUB WASHER 
@) DOG PIECE 
39 x 68 x 7 mm OIL SEAL 
Replace. 
@?) 39 x 64 x 7 mm OIL SEAL 
Replace. 
TAPER ROLLER BEARING 
62 mm OUTER SPACER 
10 x 24 mm DOWEL PIN 
SPECIAL PIPE C 
SEALING LOW BOLT 
35 x 66 x 8 mm OIL SEAL 
Replace. 
34 mm SEALING BOLT 
TUBE CLAMP 
BREATHER TUBE 
3-WAY JOINT 
BREATHER TUBE JOINT 
HARNESS CLAMP 
Ol GUTTER PLATE 
@) DIFFERENTIAL HOUSING 
@) BREATHER CHAMBER PLATE 
@) HARNESS PROTECTOR 











6x 1.0 mm 


10 Nm (1.0 kg-m, 7.2 lb-ft) 

















6x 1.0 mm 


11 Nem (1.1 kg-m, 8.0 Ib-ft) 

















6x1.0 mm 


12 Nem (1.2 kg-m, 8.7 lb-ft) 














8 x 1.25 mm 


24 Nm (2.4 kg-m, 17 Ib-ft) 














8 x 1.25 mm 





26 N-m (2.6 kg-m, 19 Ib-ft) 
















10 x 1.25 mm 


G| LOCK BOLT 





103 N-m (10.3 kg-m, 74 lb-ft) 








17 Nem (1.7 kg-m, 12. Ib-ft) 








@) STROKE SWITCH CLAMP 
@) 12 mm CHECK BOLT 
17 N-m (1.7 kg-m, 12 Ib-ft} 
SOLENOID SPACER 
6) SOLENOID MOUNTING SPACER 
2-4 SOLENOID ASSEMBLY 
30 mm SHIM 
PINION SPACER 
72 mm OUTER SPACER 
TAPER ROLLER BEARING 
35 mm SHIM 
Selection, page 15-92 
HYPOID PINION 
20 mm FILLER BOLT 
48 N-m (4.8 kg-m, 35 Ib-ft) 
WASHER 
Replace. 
35 x 66 x 8 mm OIL SEAL 
Replace. 
14 mm DRAIN BOLT 
40 N-m (4.0 kg-m, 29 lb-ft) 
WASHER 
Replace. 
OIL CHAMBER PLATE 
@) HOUSING COVER 
@ OIL GUIDE PLATE 
@ 68 mm SHIM 
Selection, page 15-93 
TAPER ROLLER BEARING 
@® VISCOUS COUPLING 
ASSEMBLY 
HYPOID RING GEAR 
@ TAPER ROLLER BEARING 
66 mm SHIM 
Selection, page 15-93 
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Differential 
Inspection 


Inspection before Disassembly 

1. Remove the 14 mm filler plug from the clutch hous- 
ing. Measure the dog clutch clearance using the feel- 
er gauge. 


CAUTION: Measure the clearance at four diagonal- 
ly opposed points. 


Standard: 0.05 mm (0.002 in) feeler gauge can be 
inserted, while 0.25 mm (0.01 in) cannot. 


CLUTCH HOUSING 


14 mm FILLER va 





14 mm WASHER 


07KAJ—PS30100 


2. Remove the 34 mm sealing bolt from the differen- 
tial carrier and measure the ring gear backlash. 


CAUTION: Measure the backlash at four diagonally 
opposed points. 


Standard: 0.10 — 0.15 mm (0.004 — 0.006 in) 


NOTE: Measure the backlash by holding the dog 
piece and moving the viscous shaft adapter. 







34 mm SEALING BOLT 


MAGNET STAND 
BASE 
07979—PJ40001 





07KAZ—PS30100 
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fo 
{,-- VISCOUS SHAFT ADAPTER 


3. Check the tooth contact between the ring gear and 
hypoid pinion through the 34 mm sealing bolt hole. 


NOTE: Paint the ring gear teeth (on both sides of 
each tooth) lightly and evenly with Prussian Blue. Ap- 
plying load to the ring gear, rotate the companion 
flange one full turn both forward and backward. 
CAUTION: Check at three equally spaced point. 


34 mm SEALING BOLT HOLE 










VISCOUS SHAFT ADAPTER 
07KAZ —PS30100 


GOOD TOOTH CONTACT PATTERN 


Differential 
Disassembly 


1. Disconnect the breather tube. 3. 


Remove the harness clamps and disconnect the 
stroke switch connector. 






BREATHER TUBE 


STROKE SWITCH CONNECTOR HARNESS CLAMP 


4. Remove the 8mm socket bolt and remove the clutch 
housing from the differential housing. 


2. Remove the flat screws and the harness protector. NOTE: 


@ Put a pan under the clutch housing and differen- 
tial housing when separating them, because ATF 
will flow out. 

@ Separate the clutch housing from the differential 
housing by tapping lightly on the companion 
flange with a plastic hammer. 


DIFFERENTIAL HOUSING 







NEEDLE 
BEARING 


CLUTCH 
HOUSING 





HARNESS PROTECTOR 


FLAT SCREWS 


8 mm SOCKET BOLT WASHER 


(cont’d) 
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Differential 
Disassembly (cont’d) 



















Clutch Housing 7. Hold the companion flange with the Companion 
5. Remove the stroke switch protector and stroke Flange Holder and loosen the 20 mm locknut. 
switch. 






14 mm WASHER 





STROKE SWITCH 


COMPANION FLANGE HOLDER 


STROKE SWITCH PROTECTOR ae aaron 


8. Remove the 20 mm locknut, 20 mm spring washer, 
6. Pry off the staked area of the 20 mm locknut. and the companion flange. 


20 mm LOCKNUT 
Replace. 


20 mm SPRING 
WASHER 


20 mm LOCKNUT COMPANION FLANGE 
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9. Remove the locknut and lock bolt plate, then pull out 
the 2 — 4 shift column. 


NOTE: Use a pair of pliers to remove the 2 — 4 shift 
column. 


LOCK BOLT 
LOCK BOLT PLATE 


SPRING WASHER 


a 
= & 
2 — 4 SHIFT O-RING 
COLUMN Replace. 


10. Remove the 2 — 4 input shaft, dog clutch hub, 2 
— 4 sleeve, steel balls, 30 mm shim, 2 — 4 shift 
shaft, 2 — 4 shift fork, 2 — 4 shift spring, and the 
2 — 4 shift spacer as a set. 


NOTE: 

@ Put the clutch housing in a pan and remove the 
parts with care in order not to loose the steel balls. 

@ Remove the parts by tapping lightly on the 2 — 
4 input shaft with a plastic hammer. 


CLUTCH HOUSING 








1) Disassemble the 2 — 4 input shaft, dog clutch 
hub, 2 — 4 sleeve, steel balls, and the 30 mm 
shim. 


CAUTION: Before disassembly, mark the 2 — 4 
input shaft and dog clutch hub to ensure correct 
reassembly. 


30 mm SHIM 


2 — 4 INPUT SHAFT 








DOG CLUTCH HUB 


2 — 4 SLEEVE 


STEEL BALLS 


2) Disassemble the 2 — 4 shift shaft, 2 — 4 shift 
fork, 2 — 4 shift spring, and the 2 — 4 shift 
spacer. 


2 — 4 SHIFT SPRING 2 — 4 SHIFT FORK 


“y 


SPRING PIN 
Replace. 2 — 4 SHIFT SHAFT 





PIN DRIVER 5 mm 
07744—0010400 


(cont'd) 
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Differential 
Disassembly (cont'd) 





11. Remove the oil seal. 13. Remove the breather plate. 


CAUTION: Do not damage the oil seal surface. 


OIL SEAL 
Replace. 





BREATHER PLATE ——— 


Intermediate Plate 

14. Remove the bolts and remove the intermediate 
plate and solenoid mounting spacer from the 
differential housing. 





NOTE: Remove the intermediate plate by tapping 
it lightly with a plastic hammer. 
12. Expand the snap ring and remove the ball bearing. 


BALL BEARING 












INTERMEDIATE PLATE 


SNAP RING pow 


SNAP RING PLIERS 
07LGC—0010100 


OUTER HANDLE A DIFFERENTIAL 
—_—_— oO 
07749—0010000 HOUSING 
SOLENOID MOUNTING SPACER 


DRIVER ATTACHMENT. 
07GAD —PG40100 


BALL BEARING — 
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15. Screw the 6 mm bolt into the solenoid assembly, 
and remove the solenoid assembly and solenoid 
spacer from the differential housing. 


CAUTION: Do not remove by pulling the harness. 


DIFFERENTIAL HOUSING 






SOLENOID ASSEMBLY 


SOLENOID SPACER 


Carrier Cover 

16. Remove the 8 mm flange bolts from the housing 
cover and the housing cover from the differential 
housing. 


NOTE: Remove the housing cover by tapping it 
lightly with a plastic hammer. 


8 mm FLANGE BOLT 


HOUSING COVER 











17. Remove the oil seal. 


CAUTION: Do not damage the oil seal surface. 


OIL SEAL 
Replace. 





CARRIER COVER 


18. Drive out the oil plate, 66.5 mm shim, and the taper 
bearing outer race using the Oil Seal Driver At- 
tachment. 


CAUTION: 

@ Take care not to damage the carrier cover seal- 
ing surface. 

@ Replace the oil guide plate if it is deformed. 


PRESS 


OIL SEAL DRIVER 
OUTER HANDLE A 07JAD—SH30100 


07749-0010000 


(cont'd) 
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Differential 
Disassembly (cont'd) 





















19. Straighten the staked area, then remove the flat 
screws and oil chamber plate. 


FLAT SCREW 
Peplace. 


OIL CHAMBER PLATE 






HOUSING COVER 


Viscous Differential Assembly 

20. Remove the viscous differential assembly, ring 
gear, and the taper bearing inner from the differen- 
tial housing as an assembly. 


VISCOUS DIFFERENTIAL ASSEMBLY 


DIFFERENTIAL 
HOUSING 
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21. Pull off the taper roller bearing using the press and 
the Inner Race Remover Base. 


PRESS 
INNER RACE REMOVER 


BASE 
O7KAF—PS30200 







TAPER ROLLER BEARING 


22. Remove the 10 mm special bolts and the ring gear. 


CAUTION: 

@ Remove the 10 mm special bolts by loosening 
them in a criss-cross pattern in several steps. 

@ Do not remove the torx bolts from the viscous 
coupling. 


10 mm SPECIAL BOLT 








VISCOUS 
ASSEMBLY 





RING GEAR 








Differential Carrier 25. Remove the 26 mm locknut, 26 mm spring wash- 
23. Straighten the staked area of the 26 mm locknut. er, hub washer, and the dog piece. 


CAUTION: Make sure the staked area gets com- 


letely straightened. 26 mm LOCKNUT 
sas ~~ Replace. 


CIs 26 mm SPRING WASHER 







<—¢———-——— HUB WASHER 


DOG PIECE 











24. Attach the Dog Piece Holder to the differential 
housing and loosen the 26 mm locknut. 


CAUTION: 26. Remove the hypoid pinion, 35 mm shim, taper bear- 
@ Attach the Dog Piece Holder securely to the ing inner, pinion spacer, and the two 30 mm shims. 
differential housing. 
@ Make sure that the housing cover is installed on 
the differential housing. 
@ Use an appropriate socket wrench that can 
reach the locknut. 30 mm SHIMS 


PINION SPACER 
Replace. 


HYPOID PINION 








DOG PIECE HOLDER 
O7KAB—PS30100 
36 mm HEX 
SOCKET WRENCH 


DIFFERENTIAL 
HOUSING 





(cont'd) 
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Differential 
Disassembly (cont'd) 

















27. Remove the outer oil seal. 29. Remove the inner oil seal, then remove the taper 
roller bearing. 


OIL SEAL 
Replace. 







OIL SEAL 
Replace. 





TAPER ROLLER 
BEARING 





28. Remove the sealing low bolt and special pipe C. 30. Remove the bearing outer race and 62 mm outer 
spacer using the special tools. 


SEALING LOW BOLT 


ADJUSTABLE BEARING 
REMOVER SET 
07JAC—PH80000 





SPECIAL PIPE C 






BEARING 
OUTER RACE 
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31. Drive out the taper bearing outer race and 72 mm 
outer spacer using the Outer Driver and Taper Bear- 
ing Remover. 


CAUTION: To prevent damage to the differential 
housing, place a shop towel or equivalent material 
into the differential housing. 


OUTER HANDLE A ai 
07749—0010000 — 


TAPER BEARING 
REMOVER 
07KAD—PS30100 







TAPER BEARING 
OUTER RACE 


32. Remove the oil seal from the differential housing. 


CAUTION: Do not damage the oil surface. 


DIFFERENTIAL HOUSING 


OIL SEAL 
Replace. 


33. Drive out the taper bearing outer race and 66 mm 
shim using the Oil Seal Driver Attachment. 


CAUTION: To prevent damage to the differential 
housing, place a shop towel or equivalent material 
into the differential housing and remove the parts 
with the housing cover mounted on the differen- 
tial housing. 








PRESS —____ 


OUTER HANDLE A 
07749—0010000 


OIL SEAL DRIVER 
07JAD—SH30100 


34. Raise the lock tab and remove the bolts, then re- 
move the oil gutter plate and breather chamber 
plate. 


BREATHER CHAMBER PLATE 
OIL GUTTER PLATE 








(cont'd) 
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Differential 
Disassembly (cont'd) 





Hypoid Pinion 
35. Remove the taper roller bearing and 35 mm shim 
using a special tool. 


PRESS 


INNER RACE REMOVER BASE 
O7KAF—PS30200 


TAPER ROLLER 
BEARING 
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Reassembly - 














NOTE: 

@ If replacement is required, always replace the drive 
pinion and ring gear as set. 

@ If necessary, check the height adjustment, see page 
15-92. 


HYPOID PINION 


SET NUMBER 





SET NUMBER 
RING GEAR 


Hypoid Pinion 
1. Install the 35 mm shim and taper roller bearing. 
TAPER ROLLER BEARING 


35 mm SHIM 
Selection. 


HYPOID PINION 


} = 


2. Drive the taper roller bearing using the special tools. 


INNER HANDLE C 
07746 —0030100 






INNER DRIVER 
35 mm 
07746—0030400 


Differential Housing 

3. Check A and B of the differential housing for clog- 
ging. Install the breather chamber plate and oil gut- 
ter plate in the differential housing and stake the ends 
of the plates against the bolts. 


6 mm BOLT 
11 N-m (1.1 kg-m, 8 tb-ft) 


\ STAKE AGAINST BOLT 








OIL GUTTER PLATE 





cath 
“it BREATHER CHAMBER 
PLATE 


DIFFERENTIAL 
HOUSING 





4. Install the 66 mm shim. Press the taper bearing out- 


er race into place using the Taper Bearing Installers, 
Shaft, and Nut. 


CAUTION: Do not install the oil seal. 


TAPER BEARING INSTALLER 
O7KAF—PS30130 









TAPER BEARING 
OUTER RACE 


TAPER BEARING 
INSTALLER 


SHAFT 07KAF—PS30140 


O7JAF—SJ80110 





NUT 
O7JAF—SJ80120 
66 mm SHIM 

Selection. 


5. Install the 72 mm and 62 mm outer spacers, and 
press the taper bearing outer races simultaneously 
into place using the Taper Bearing Installers and Nut. 


NOTE: Insert the taper bearing outer races lightly be- 
fore pressing them into place using the special tools. 


TAPER BEARING INSTALLER 
O7KAF—PS30120 








NUT 
O7JAF-SJ80120 
TAPER BEARING 
OUTER RACE 


TAPER BEARING 
OUTER RACE 





TAPER BEARING INSTALLER 
O07KAF—PS30110 


(cont'd) 
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Differential 
Reassembly (cont'd) 




















6. Lubricate the gear oil to the taper roller bearing and 8. Install the outer oil seal using the special tools. 
install the bearing, then install the inner oil seal us- 
ing the special tools. NOTE: 
@ Drive the oil seal in the proper position shown 
NOTE: in the drawing. 
@ Drive the oil seal in the proper position shown in @ Note the installation direction of the oil seal. 
the drawing. 
@ Note the installation direction of the oil seal. OIL SEAL INNER HANDLE C 





Replace. 07746 —0030100 


INNER HANDLE C 
07746—0030100 


OIL SEAL DRIVER 
O7KAF—PS30400 


7 


OIL SEAL 
Replace. 














OIL SEAL DRIVER 
07KAF —PS30400 


7. Install the special pipe C and sealing low bolt. 9. Install the hypoid pinion assembied in step 2, the 
pinion spacer, and the 30 mm shims as a set. 


NOTE: 

@ Apply liquid gasket to the clearance between the CAUTION: Be sure to replace the pinion spacer with 
pipe C and differential housing. a new one. 

@ Apply liquid gasket to the threads of the sealing 
low bolt. 


SEALING LOW BOLT 


SoS 12 N-m (1.2 kg-m. 9 Ib-ft) 30 mm SHIMS 
oO 


PINION SPACER 


HYPOID PINION 





SPECIAL 


LIQUID GASKET 





15-80 







10. Install the dog piece, hub washer, 26 mm spring DOG PIECE HOLDER a 


washer, and the 26 mm locknut. 07KAB—PS30100 » 

CAUTION: 46 an HEX 

@ Be sure to replace the 26 mm locknut with a SOCKET 
new one. WRENCH 


@ Note the installation direction of the 26 mm 
spring washer. 
@ Lubricate the threads of the locknut and shaft. 


\ 


26 mm LOCKNUT 
Replace. DIFFERENTIAL 


4 HOUSING 
26 mm SPRING WASHER Bs) 






BE nee Preload: 1.0—1.63 N-m (10.0—16.3 kg-cm, 9—14 Ib-in) 


DOG PIECE 
TORQUE WRENCH 


36 mm HEX 
SOCKET WRENCH 


Viscous Differential Assembly 
12. Install the ring gear by tightening the bolts in a criss- 


11. Attach the Dog Piece Holder to the differential cross pattern in several steps. 
housing Adjust the hypoid pinion preload to 
: ; 10 mm SPECIAL BOLT 
10.0—16.3 kg-cm by tightening the 26 mm 103 N-m (10.3 kg-m, 74 lb-ft) - 
locknut gradually to a torque between 15.0 and 
30.0 kg-m. 


CAUTION: 

@ If the hypoid pinion preload exceeds 16.3 kg- 
cm when tightening the 26 mm locknut to the 
torque of 15.0 kg-m, replace the pinion spacer 
(do not adjust the preload by loosening the 26 
mm locknut). 

@ Replace the spacer if the preload is below the 
specification even when tightening the 26 mm 
locknut to a torque of more than 30 kg-m. 

@ Before measuring the preload, rotate the hypoid 
pinion bearing several times to assure proper 
bearing contact. 








(cont'd) 
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Differential 
Reassembly (cont'd) 


















13. Press the taper roller bearing into place using the 
Inner Driver C and Inner Race Driver. 









INNER HANDLE C 
07746 —0030100 


INNER RACE DRIVER 
O7KAF—PS30500 


TAPER ROLLER 
BEARING 


TAPER ROLLER 
BEARING 


14. Install the viscous differential assembly in the 
differential housing. 


NOTE: Lubricate the gear oil to the taper roller 
bearing. 











VISCOUS DIFFERENTIAL ASSEMBLY 






DIFFERENTIAL 
HOUSING 
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Housing Cover 
15. Install the oil chamber plate and stake it against the 
flat screws. 


FLAT SCREW 
Replace. 


OIL CHAMBER PLATE 





16. Install the oil guide plate, 68 mm shim, and taper 
bearing outer race using the Taper Bearing Installer, 
Nut, and Shaft. 


CAUTION: Do not install the oil seal. 


TAPER BEARING 







OUTER RACE 68 mm SHIM 
Selection. 
OIL GUIDE PLATE 
NUT 


O7JAF —SJ80120 
SHAFT 
O7JAF —SJ80110 





TAPER BEARING 
INSTALLER 
O7KAF—PS30140 


TAPER BEARING 
INSTALLER 
O07KAF—PS30130 





17. Apply liquid gasket to the differential housing 
cover. 


NOTE: This differential uses no gasket between the 
major housing; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at least 30 minutes after assembly 
before filling it with oil. 





18. Install the differential housing cover. 


NOTE: Tighten the bolts in a criss-cross pattern in 
several steps. 


H ING COVER 
mus TORQUE 


WRENCH 
8 mm BOLT 


24 N-m (2.4 kg-m, 18 lb-ft) 






DIFFERENTIAL 
HOUSING 


19. Measure the ring gear backlash through the seal- 
ing bolt hole. 


NOTE: 

@ Measure the backlash at four diagonally op- 
posed points. 

@ Measure the backlash by holing the dog piece 
and moving the viscous shaft adapter. 


Standard: 0.10—0.15 mm (0.004—0.006 in) 


MAGNET STAND 
BASE 


07979—PJ40001 






VISCOUS SHAFT 
ADAPTER 
O07KAZ—PS30100 


20. If the backlash is out of tolerance, adjust it (see 
page 15-93). 


21. Check the tooth contact between the ring gear and 
hypoid pinion through the sealing bolt hole. 


NOTE: 

@ Paint the ring gear teeth (on both sides of each 
tooth) lightly and evenly with Prussian Blue. Ap- 
plying load to the ring gear, rotate the hypoid 
pinion one full turn both forward and backward. 

@ Check at three equally spaced points. 


GOOD TOOTH CONTACT PATTERN 


VISCOUS SHAFT ADAPTER 
O7KAZ—PS30100 


22. If the contact pattern shows incorrect contact, ad- 
just it (see page 15-94). 


(cont'd) 





15-83 


Differential 
Reassembly (cont'd) 























23. If the contact pattern shows incorrect contact, ad- 
just it (see page 15—94). 


24. Measure the total preload. 


Preload: 1.11 — 1.78 N-m (11.1 — 17.8 kg-cm, 
10 — 15 Ib-in) 


TORQUE WRENCH 
36 mm HEX SOCKET WRENCH 





25. {f the total preload is out of tolerance, adjust it by 
changing the 66 mm shim and 66.5 mm shim to 
shims of proper thickness. The backlash must re- 
main within tolerance (see page 15-93). 


26. Attach the Outer Driver A and Oil Seal Driver At- 
tachment to the differential housing and housing 
cover and press the oil seals into place. 


CAUTION: Press-fit the oil seals into the correct po- 
sition shown in the drawing. 


OUTER HANDLE A 
07749—0010000 


OIL SEAL DRIVER 
07JAD—PN00100 


OIL SEAL 
Replace. 


OIL SEAL 
Replace. 





27. Stake the 26 mm locknut. 











28. Check the solenoid assembly for operation (see 
page 15-94). 


29. Install the solenoid spacer, solenoid assembly, and 
the solenoid mounting spacer in the differential 
housing. 


CAUTION: Coat the entire circumference of the lip 
with the sealant (Cemedain 366E or equivalent). 





DIFFERENTIAL 
HOUSING 


SOLENOID SPACER 


SOLENOID MOUNTING SPACER 
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30. Apply liquid gasket to the differential housing 
cover. 


NOTE: This differential uses no gasket between the 
major housing; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
low it to cure at feast 30 minutes after assembly 
before filling it with oil. 





Intermediate Plate 


31. Install the intermediate plate on the differential 
housing. 


INTERMEDIATE PLATE 





DOWEL PIN 


DIFFERENTIAL HOUSING 


8 mm BOLT 
24 N-m (2.4 kg-m, 18 Ib-ft) 


Clutch Housing 
32. Expand the snap ring and install the ball bearing us- 
ing the special tools. 


BALL BEARING 






SNAP RING 


SNAP RING 
PLIER 
07LGC—0010100 


OUTER HANDLE A ——____,. 
07749—0010000 


DRIVER 
ATTACHMENT 
07GAD—PG40100 


BALL BEARING 


33. Install the oil seal using the special tools. 


NOTE: Drive the oil seal into the correct position 
shown in the drawing. 


OIL SEAL DRIVER OUTER HANDLE A 
O7KAF —PS30400 07749 —0010000 






OIL SEAL 
Replace. 





(cont'd). . 
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Differential 
Reassembly (cont'd) 

















34. Install the breathe plate in the clutch housing. 1) Install the 2—4 sleeve over the dog clutch hub 
and insert the steel balls into the dog clutch hub. 


CAUTION: To prevent the steel balls from drop- 
ping out of the dog clutch hub, multi-purpose 
grease may be applied to the holes in the hub. Be 
sure not to apply more grease than to the half of 





each hole. 
Q 
Cob & 
( 
(2) 
BREATHER PLATE 
35. Assemble the 2—4 input shaft, steel balls, dog 2) Insert the 2—4 input shaft into the dog clutch 
clutch hub, 2—4 sleeve, and the 30 mm shim. hub until the shaft contacts the steel! balls. 


CAUTION: Be sure that the alignment mark on the 
2—4 input shaft aligns with the alignment mark on 
the dog clutch hub. 


30 mm SHIM 
Selection. 





2—4 INPUT SHAFT 






2—4 SLEEVE 


DOG CLUTCH HUB 








STEEL BALLS 
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3) Pull up the 2—4 sleeve. The 2—4 input shaft 6) Pushing the 2—4 input shaft with the palm, 
should drop. make sure that the 2—4 sleeve can be lifted by 
little force. 





36. Assemble the 2—4 shift shaft, 2—4 shift fork, 
2—4 shift spring, and the 2—4 shift spacer. 





ed 2—4 SHIFT SPRING 
5) Set the 2—4 sleeve in the 4WD position. 


Push the 2—4 input shaft firmly with the palm 
and make sure that it does not move. 





2—4 SHIFT FORK 





2—4 SHIFT SHAFT 





a SPRING PIN 
\ Replace. 


PIN DRIVER 5 mm 
07744—0010400 






(cont'd) 
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Differential 
Reassembly (cont'd) 


37. Assemble the 2--4 input shaft and dog clutch hub 
assembled in step 29 with the 2—4 shift fork and 
2—4 shift shaft assembled in step 30, then install 
the assembly in the clutch housing. 


CAUTION: Look if the 2—4 shift spring is on the 
2—4 shift spacer. 


CLUTCH HOUSING 





38. Install the 2—4 shift column in the clutch housing. 
Check that it shifts smoothly from ‘’4” to “’2”’ and 
vice versa. Install the lock bolt washer and tighten 
the lock bolt. 


NOTE: Push the 2—4 shift column into the clutch 
housing using a pair of pliers or equivalent tool. 


LOCK BOLT 
17 N-m (1.7 kg-m, 13 Ib-ft) 


LOCK BOLT PLATE 


af 






SPRING WASHER 











o 
Ig 


O 





2—4 SHIFT COLUMN O-RING 
Replace. 
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39. Install the companion flange, 20 mm spring wash- 
er, and the 20 mm locknut. 


CAUTION: 

@ Replace the 20 mm locknut with a new one. 

@ Note the installation direction of the 20 mm 
spring washer. 


20 mm LOCKNUT 
99 N-m (9.9 kg-m, 72 lb-ft) 
Replace. 






20 mm SPRING 
WASHER 


COMPANION 
FLANGE 


40. Attach the Companion Flange Holder to the com- 
panion flange and tighten the 20 mm locknut. 


ya COMPANION FLANGE HOLDER 
om 07926—SD90000 





41. Apply liquid gasket to the clutch housing. 


NOTE: This differential uses no gasket between the 
major housing; use Honda Genuine liquid gasket 
(P/N 08718—0001). Assemble the housing within 
20 minutes after applying the liquid gasket and al- 
Jow it to cure at least 30 minutes after assembly 
before filling it with oil. 





42. Install the assembled clutch housing on the 
differential housing. 


NOTE: Tighten the bolts in a crisscross pattern in 
several steps. 


DIFFERENTIAL HOUSING 


NEEDLE BEARING 





CLUTCH HOUSING 


SOCKET BOLT 
24 N-m (2.4 kg-m, 18 lb-ft) 


43. Using the feeler gauge, measure the dog clutch 
clearance through the 14 mm filler bolt hole in the 
clutch housing. 


NOTE: Measure at four diagonally opposed points. 
Standard: 0.05 mm (0.02 in) feeler gauge can be 


inserted, while 0.25 mm (0.01 in) 
cannot. 


FEELER GAUGE 
07KAJ—PS30100 


44. Inspect the stroke switch (see page 15-95). 
45. Adjustment the 14 mm shim (see page 15-96). 


46. Install the stroke switch and stroke switch pro- 






tector. 
14 mm SHIM 
Selection. 
STROKE SWITCH 
25 Nm (2.5 kg-m, 18 lb-ft) 
”) 
XS 
ey STROKE SWITCH PROTECTOR 
8 mm BOLT 


26 N-m (2.6 kg-m, 19 Ib-ft) 
(cont'd) 
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Differential 
Reassembly (cont’d) 


47. Stake the 20 mrn locknut. 


20 mm LOCKNUT 
Replace. 





L/S 
S =) 
| ‘ 
Var : © 


48. Install the harness clamp and stroke switch con- 
nector. 


6 mm BOLT 
12 N-m (1.2 kg-m, 9 lb-ft} 





STROKE SWITCH CONNECTOR 
HARNESS CLAMP 
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49. Install the harness protector. 





HARNESS PROTECTOR 


FLAT SCREW 
6 x 1.0 mm 
10 N-m (1.0 kg-m, 8 lb-ft) 


50. Install the breather tube. 


6 mm BOLT 
12 N-m (1.2 kg-m, 9 Ib-ft) 





51. With the solenoid mounted on the differential as- 
sembly, check the solenoid for operation (see page 


15-95). 


52. After installation, test-drive and make sure that the 
ABS warning light does not come on when the ABS 


is ON. 


Dog Clutch Clearance 


Adjustment 


Dog Clutch Hub Side 


1. 


Place a straight edge on the clutch housing end as 
shown and measure the dog clutch hub depth using 
the calipers. Measure the depth at many points. 
Dog clutch hub depth is calculated by subtracting 
the thickness of the straight edge from the calipers 
reading. 






CALIPERS 
‘STRAIGHT EDGE 


Dog Piece Side 


2. 


FEELER GAUGE 


With the intermediate plate mounted on the differen- 
tial carrier, attach the Height Inspection Gauge to the 
differential carrier. Measure the clearance to the dog 
piece ridge at many points using a feeler gauge. 


CAUTION: Make sure that the dog piece inclination 
is within 0.1 mm (0.004 in). 


Clearance to the dog piece ridge can be calculated 
by subtracting the feeler gauge reading from the 
dimension of 19.8 mm (0.78 in), which is the inner 
height of the Height Inspection Gauge. 


HEIGHT INSPECTION GAUGE 
O7KAJ—PS30200 





Calculate the dog clutch clearance from the results 
obtained in steps 1 and 2. 

Dog clutch clearance can be calculated by subtract- 
ing the clearance to the dog piece ridge from the dog 
clutch hub depth. 


Select the appropriate 30 mm shim using the table 
below. 


CAUTION: Be sure that the calculation results ob- 
tained at all measuring points are within the 
tolerance. 


Clearance: 0.05—0.25 mm (0.002—0.01 in) 


30 mm SHIM 












PART NUMBER THICKNESS 
42380—PS3—010 | 1.00 mm (0.0394 in) 
42381—PS3—010 | 1.20 mm (0.0472 in) 
42382—PS3—010 | 1.40 mm (0.0551 in) 

42383—PS3—010 | 1.60 mm (0.0630 in) 
i 42384—PS3—010 Tao mm (0.0709 in) 
42385—PS3—010 | 2.00 mm (0.0787 in) 
42386—PS3—010 | 1.50 mm (0.0591 in) 
42387—PS3—000 | 1.10 mm (0.0433 in) 
42388—PS3—000 | 1.30 mm (0.0512 in) 
J} 423893—PS3—000 | 1.70 mm (0.0670 in) 
42390—PS3—000 | 1.90 mm (0.0748 in) 

















































I/O; mMy MOO] wo\/yY 
















2 ics 




















Using a feeler gauge, check the dog clutch clearance 
through the 14 mm filler bolt hole in the clutch 
housing. 


CAUTION: Check the clearance at four diagonally op- 
posed points. 


Standard: 0.05 mm (0.002 in) feeler gauge can be 
inserted, while 0.25 mm (0.01 in) cannot. 


15-91 


Hypoid Pinion Height 
Adjustment 


Adjustment Is Required 2. 


1. When the hypoid pinion and ring gear are replaced. 
Calculate the 35 mm shim thickness and select the 
appropriate shim. 


NOTE: Replace the hypoid pinion and gear as a set. 


X: Calculated thickness of the replacement shim 
A: Number on top of the existing hypoid pinion 


When the hypoid pinion bearing is replaced. Meas- 
ure the thickness of the new and the existing bear- 
ing and calculate the difference in thickness between 
the two bearings. 

Select the shim whose thickness is equal to the cal- 
culated difference in thickness between the two 
bearings. 

For selecting the appropriate shim use the table 
below. 


B: Number on top of the replacement hypoid pinion 
C: Thickness of the existing shim 


35 mm SHIM 





















































A B PART NUMBER THICKNESS 
*= 400 ~ 100 * © 
A| 41361—PS3—010 | 0.72 mm (0.0283 in) 
NOTE: Number on top of the hypoid pinion is shown B/| 41362—PS3—010 | 0.75 mm (0.0295 in) 
in 1 C| 41363—PS3—010 | 0.78 mm (0.0307 in) 
100 ™: D| 41364—PS3—010 | 0.81 mm (0.0319 in) 
E| 41365—PS3—010 | 0.84 0.0331 i 
Example 1) X = 0.02 — (—0.02) + 0.84 joes in} 
X = 0.04 + 0.84 F| 41366—PS3—010 | 0.87 mm (0.0343 in) 
X = 0.88 G| 41367—PS3—010 | 0.90 mm (0.0354 in) 
Sea the Sone Men Sea aan H| 41368—PS3—010 | 0.93 mm (0.0366 in) 
thickness. 
1} 41369—PS3—010 | 0.96 mm (0.0378 in) 
os 2 a 
J} 41370—PS3—010 | 0.99 mm (0.0390 in) 
K| 41371—PS3—010 | 1.02 mm (0.0402 in) 
Lj} 41372—PS3—010 | 1.05 mm (0.0413 in) 
M| 41373—PS3—010 | 1.08 mm (0.0425 in) 
N| 41374—PS3—010 | 1.11 mm (0.0437 in) 
O|} 41375—PS3—010 1.14 mm (0.0499 in) 
0.84 mm ES o. 87 mm Adjustment Is Not Required 
1. When you replace the differential housing, ring gear, 
hypoid pinion, and the 35 mm shim as a set. 
Example 2) X=0.02 — 0.04 + 0.84 : ; 
X = — 0.02 + 0.84 2. When the viscous assembly is replaced. 
= 0.82 
Use the 35 mm shim which is 0.81 mm in 
thickness. 
Number 2 wa 4 
Eo. 84 mm Eo. 81 mm 
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Ring Gear Backlash 


Adjustment 


Adjust the ring gear backlash by selecting the proper 
66 mm shim for the differential housing and 68 mm 
shim for the housing cover using the tables shown. 


CAUTION: 

@ If the backlash is excessive, move the ring gear 
toward the hypoid pinion. 

@ If the backlash is too small, move the ring gear 
away from the hypoid pinion. 

@ Do not change the total thickness of the shims. 


2. After adjustment, measure the ring gear backlash 
through the 34 mm sealing bolt hole. 


CAUTION: Measure at four diagonally opposed 


points. 


Standard: 0.10—0.15 mm (0.004— 0.006 in) 


66 mm SHIM 





PART NUMBER 








THICKNESS 








41411—PS3—010 





-40 mm (0.0551 in) 





41412—PS3—010 








-43 mm (0.0563 in) 











41413—PS3—010 





-46 mm (0.0575 in) 








41414—PS3—010 





-49 mm (0.0587 in) 





41415—PS3—010 








-52 mm (0.0598 in) 





41416—PS3—010 





-55 mm (0.0610 in) 





41417—PS3—010 
41418—PS3—010 








XL/Alinm! mM/OlOl|wl| yp 





-58 mm (0.0622 in) 
.61 mm (0.0634 in) 












41419—PS3—010 











-64 mm (0.0646 in) 











41420—PS3—010 








-67 mm (0.0657 in) 








41421—PS3—010 








.70 mm (0.0669 in) 








41422—PS3—010 








.73 mm (0.0681 in) 








41423—PS3—010 





-76 mm (0.0693 in) 











41424—PS3—010 





.79 mm (0.0705 in) 








41425—PS3—010 





.82 mm (0.0717 in) 











41426—PS3—010 





-85 mm (0.0728 in) 








41427—PS3—010 





.88 mm (0.0740 in) 











41428—PS3—010 





-.91 mm (0.0752 in) 











41429—PS3—010 








-94 mm (0.0764 in) 









A/WH/DiO;/VIO;\SlSli[rjaAate 


41430—PS3—010 








41431—PS3—010 | 0.60 mm (0.0236 in) 






Sem ee ee ae ee ff oe ee ee eo | oe or | | | os |] 


.97 mm (0.0776 in) 





68 mm SHIM 


PART NUMBER 


THICKNESS 





41449—PS3—010 


-40 mm (0.0551 in) 





41450—PS3—010 


-43 mm (0.0563 in) 





41451—PS3—010 


-46 mm (0.0575 in) 





41452—PS3—010 


-49 mm (0.0587 in) 








41453—PS3—010 


-52 mm (0.0598 in) 





41454—PS3—010 


.55 mm (0.0610 in) 





41455—PS3— 100 


-58 mm (0.0622 in) 





IiOA;ln|/ms/ol/aQ\|al/|y 


41456-—-PS3—010 


.61 mm (0.0634 in) 





41457—PS3—010 


-64 mm (0.0646 in) 





41458—PS3—010 


-67 mm (0.0657 in) 





41459—PS3—010 


.70 mm (0.0669 in) 





41460—PS3—010 


.73 mm (0.0681 in) 





41461—PS3—010 


-76 mm (0.0693 in) 





41462—PS3—010 


.79 mm (0.0705 in) 





J 
K 
L 
M 
N 
O 


41463—PS3—010 
41464—PS3—010 


-82 mm (0.0717 in) 
.85 mm (0.0728 in) 





41465—PS3—010 


-88 mm (0.0740 in) 





41466—PS3—010 


-91 mm (0.0752 in) 





41467—PS3—010 


-94 mm (0.0764 in) 





41468—PS3—010 


Ce a Oe Sr re re ee CC 


.97 mm (0.0776 in) 








41469—PS3—010 


0.60 mm (0.0236 in) 
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Ring Gear & Hypoid Pinion 
Tooth Contact Solenoid Assembly 


Adjustment Inspection 





















1. TOE CONTACT 1. Connect the A and C terminals of the solenoid as- 


sembly 4-P connector to the battery positive (+) 
terminal. 






















NOTE: Take care not to pinch your finger during in- 
spection. 







@ Use a thinner 35 mm shim to 
move the drive pinion away from 
the ring gear. 


2. HEEL CONTACT 


@ Use a thicker 35 mm shim to 
.move the drive pinion toward the 
ring gear. 


3. FLANK CONTACT 


@ Adjust within the range of the 
standard backlash (move the ring 
gear away from the drive pinion). 

@ If adjustment cannot be made wi- 
thin the range of the standard 
backlash, adjust in the same way 


as TOE CONTACT. 
Connect the B terminal of the 4-P connector to the 


battery negative (—) terminal. Make sure that ‘’P’’ 
is drawn in quickly and does not return when its end 
is pushed firmly with a finger. 







4. FACE CONTACT 


KES. 


@ Adjust in the range of the stan- 
dard backlash (move the ring 
gear toward the drive pinion). 

@ If adjustment cannot be made in 
the range of the standard back- 
lash, adjust in the same way as 
HEEL CONTACT. 


NOTE: Align the end of ‘‘P’’ with the end of the 
solenoid. 







CAUTION: Do not connect to the battery for more 
than 5 seconds. The solenoid could get damaged. 







Connect the D terminal of the 4-P connector to the 
battery negative (—) terminal. Make sure that ‘’P’’ 
is kept up in quickly and does not return when its 
end is pushed firmly with a finger. 







5. After adjusting check the tooth contact between the 
ring gear and hypoid pinion through the 34 mm seal- 


ing bolt hole. ; 
NOTE: Align the end of ‘’P’’ with the end of the 


solenoid. 







NOTE: Paint the ring gear teeth (on both sides of 
each tooth) lightly and evenly with Prussian Blue. Ap- 
plying load to the ring gear, rotate the companion 
flange one full turn both forward and backward. 

CAUTION: Check at three equally spaced points. 


CAUTION: Do not connect to the battery for more 
than 5 minutes. The solenoid could get damaged. 







lf “‘P’’ is not drawn and kept up in quickly in the 
above steps 2 and 3, check for continuity between 
the A and B terminals, and between the C and D ter- 
minals of the 4-P connector. 







6. CORRECT TOOTH CONTACT 


O®> 
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Solenoid-On-Differential 


Assembly 


Inspection 





Connect the A and C terminals of the solenoid as- 
sembly 4-P connector to the battery positive (+) 
terminal. 


NOTE: Make sure that the 2—4 shift column is at 


Rotate the companion flange by hand. You must feel 
resistance. 


Connect the B and D terminals of the 4-P connector 
simultaneously to the battery negative (—) terminal, 
then immediately disconnect the B terminal. 


CAUTION: Do not connect the B terminal of the 4-P 
connector to the battery for more than 5 seconds 
and the D terminal for more than 5 minutes. The sole- 
noid could get damaged. 


1) Check if the solenoid sound can be heard. 


2) Rotate the companion flange by hand and make 
sure that it rotates smoothly and lightly. 


Disconnect the 4-P connector D terminal from the 
battery. 


1) Check if the solenoid sound can be heard. 


2) Rotate the companion flange by hand. You must 
feel resistance. 


If the solenoid sound cannot be heard and resistance 
is felt while rotating the companion flange by hand 
in step 3, check for continuity between the A and 
B terminals and between the C and D terminals of 
the 4-P connector. If there is continuity, check each 
part in the clutch housing for operation. 





Stroke Switch 


Inspection 





Check for continuity between the terminals of the stroke 
switch connector. 


[a] 


1. There must be continuity between the A and B ter- 
minals (with 4WD engaged). 


2. There must be no continuity between A and B ter- 
minals (with 4WD disengaged). 


3. The stroke switch is faulty if there are any abnor- 
malities at the above checks 1 and 2. 
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Stroke Switch 


Adjustment 


Align the mark on the disengagement bolt B with 
"2" and disengage the dog clutch. 


Turn the companion flange so that the teeth of the 
dog clutch hub and dog piece touch each at the tips, 
then turn the disengagement bolt B. 


14 mm FILLER BOLT 
40 N-m (4.0 kg-m, 
29 |Ib-ft) 


CLUTCH HOUSING 





5. Compare the measured value of E with the table be- 
low and select the proper 14 mm shim. 


14 mm Shim 


PART NUMBER 


THICKNESS 


CLEARANCE 





A 
B 
Cc 
D 
E 
F 
G 
H 
t 
J 
K 


| 


40731—PS3—000 
40732—PS3—000 
40733—PS3—000 
40734-—-PS3—000 
40735 —-PS3—000 
40736—PS3—000 
40737—PS3—000 
40738—PS3—000 
40739—PS3—000 
40740—PS3—000 
40741 —PS3—000 





1.00mm(0.0394 in) 
1.85mm(0.0728 in) 
1.95mm(0.0768 in) 
2.05mm(0.0807 in) 
2.15mm(0.0846 in} 
2.25mm{0.0886 in) 
2.35mm(0.0925 in) 
2.45mm(0.0965 in) 
2.55mm(0. 1004 in) 
2.65mm(0. 1043 in) 
2.75mm(0. 1083 in) 











*: Use. a shim together with shim A (1.00 mm). 


6. Install the 14 mm shim(s) and the stroke switch, turn 
the disengagement bolt B, and check the correct 
opening and closing of the switch. 





WASHER 
Replace. 


Check for continuity between the A and the B ter- 
minal of the stroke switch. 


With the shim removed, screw in the stroke switch, 
and measure the distance E at with continuity be- 
tween terminals A and B will disappear. 
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